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INTRODUCTION 


PHYSIOLOGY, 
A Courſe of Lectures 


The moſt important P A R TS 
O77 THE- 
ANIMAL OE CONOMY: 


In which the Nature and Seatzof many Diſeaſes M Ae 
pointed out, and explained ; their curative In- 
dications ſettled ; and the neceſſary Connexion 
between regular Practice, and a Knowledge of 

the Structure and Uſes of the Parts is evinced, 
and illuſtrated. 
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n fuerint aliorum tonamina, ſemper exiſtimavi 7 
mihi vitalis auræ uſum fruſtra datum fore, niſi et ipſe, in 

hoc fludio verſatus, ſymbolum aliquod, utcungque exiguum, 

in commune Medicing Ærarium contribuerem. 
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\ LTHOUGH many excellent treatiſes 


on the animal economy have been 

publiſhed of late years; yet a compen- 
dious body thereof, compriſed i in one volume, 
of a moderate ſize and price; but withal ſo 
comprehenſive as to ſerve, in a competent 
meaſure, for a foundation, in it's kind, of a ra- 
tional and regular practice, to readers previouſſy 
inſtructed in anatomy, ſeemed to be ſtill want- 


ing in our language; eſpecially for the uſe of 


beginners; and above all for thoſe, whoſe lot 
it may be to practiſe the healing art, at home 
or abroad; by ſea or by land; without having 
had the benefit of an univerſity education; and 
with but a ſcanty ſtock of erudition. For ſuch 


chiefly the following volume is calculated. But 


it hath been endeavoured alſo, to render it not 
altogether uſeleſs to the more learned and 


knowing. To them it may ſupply the place 


of a remembrancer, or recapitulation of what 


they have been taught before, 1 in a fuller and 


more diffuſed manner. 
It's groundwork was a courſe of private 
lectures I read in London in the year 1751, 


which, fince my removal into the country, I 


have corrected and very much He 


4 | in: 


writers of the firſt Arz ho — hr 
in this preſent century; and WinsLowahiefly; 
by whoſe Glear, juſt and accurate Pen 
ttue anatomy hath been ſo much improved. 
Amongſt the more ancient, VEsAL Ius, EusTAr 
chrus, Ruuyscn, and a few more, have not 
5 egen. With reſpect to the uſes of the 
have had all along in my eye BokR- 
0 HAAVE 's Phyfiology, with the corrections and 
improvements of HALLER. Nor have I omit- 
ted to conſult numberleſs other treatiſes, of the 
beſt note, on their reſpective ſubje&s;.,.. +: 
It is hoped that thoſe readers, for Who ber 
niit this manual is principally intended, I 
mean beginners and * unlearned, will find 
their account in the mixtute of Pathological 
matters with the Phyſiology. : It hath; a tent 
dency to render their ideas of the nature arid 
feats of diſeaſes more clear and comprehenſive; 
and to imprint the rational indications of cure 
more deeply and indelibly in their minds: and, 
likewite, to evince the cloſe connexion between 
the theoretic and practical parts of medicine, 
And 1 may juſtify myſalf in chooſing this way 
af conveying medical inſtruction by the example 
of the great RioLanvs, in his Enchiridion : 
ad! other celebrated writers ſince his time. 

In a work of this kind, which from it's. 

nature is compilation, diſcoveries will not be 
required by the: equitable reader. But it is 
hoped that ſome things, both new and uſeful, 
will be. found amidſt the heap of what others 
Have taught before. At leaſt J can with great 
85 I” truth 
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trütli Geclaföf chat in this volume 1 have ftarted 
Hints, Wicht ro im ſelf appear fo; without being 


pee. > them, ach. to N . Nan | 


en PP Wrrependenes.* * #1 bite A Fl ie 


the 7 eds prefcribed; an eau diffuſed ac- 
cbunt of every part of the animal economy 
J have treated of; without rendering the whole 
either too poor and defective as a ſyftem; or too 
dry and obſcure through conciſeneſs, as an in- 
troduction for the uſe of beginners, I have been 
Fulleſt on thoſe heads, which are moſt i 


tant and fundamental, and bear the neireſt | 


reference” to rational practice; and, therefore, 


have been obliged to treat more briefly of the 


reſt. To atſbne for which want of uniformity 
in the execution, I have now and then referred, 

for farther ſatisfaction, to the beſt authors of 
the ſubjects in queſtion, ſpecifying their names, 
and ſometimes pointing out wherein they are 
faulty or defective. Thus the ſtudent may have 
it in his power, not only to be mote fully in- 
ſtructed in what he wants. to know; but be- 
fides, to rectify ſuch miſtakes; is. may have 
1 into ay pagesfe » ever i 


IF 7 the — ſhould be cehfared as os 
and negligent, the beſt excuſe I can make for 
myſelf is, the the fame correctneſs and elegance 

of ſtile is not required in arts and ſciences, 
as in the Belles Lettres: I might add in lec- 
tures as in ſet treatiſes; the former being Ser- 
mon propiores, more nearly approaching to com- 
. „ mon 


uh 


P.: R. HR NAC. E. 

mon conperfation; where an eaſ;\fandiljar der- 

ſpicuity is chiefly commendable, If this plea 
be deemed inſufficient, I have only one more 
to offer, to wit, that having, in my leiſufe 
hours, and intervals of practice, already been 
at no ſmall pains to dreſs them in the garb 
they now wear; I was unwilling too long to 
retard their publication; leſt by heaping delays 
upon delays, it ſhould be put off ad Calendas 
Gracas: a. fate, which, no doubt, hath. attend- 
ed. many works. that might — been well 
received, and proved uſeful, had not the ambi- 
tious delicacy of their authors reſtrained. them 


from eee in e 
+3 * : f 
4 4 * 
1 4 
2 — 4 
/ r 
4 wt © . # x * 
2 A 1 p "1 _ k 0 
: ; 2 3 254 , 4 * # v7 SL Þ 4» * 5 3 4 -+ : 
3 8 | ; 
- «> * 1 2 
1 [FR S M8 3 1 7 1 2 
F £ $ Nie 3% \ * 
* yg 2? A 
: 122 
10 * 
5 
* 
err 4 ©S & — 
+ £4 ak Sh, ws * £ / 
| e 
l w- 
LEY I AILE FF 
* 
＋ 
7 wA » 
a 1 
3 
* 4 


| ( 
8 O N oo * ＋ 8 


o ew ah 7 oþ 66 
HE animal body compared to a. circles 72 
tions, br ſhort deſcriptions of the different ſolid 
8 of the body. A more comprebenſive ac- 
count of the membrana, or tela _celluloſa. page 1. 
ono) ole if dF EM; 
WWherein life conſiſts. The animal machine @ tual 
motion. Of the ſituation of the heart. O the peri- 
cardium. Of the various parts of the heart, aud 
their uſes. Motion of the heart, and paſſage of the 
* Blood through it. The contraction and dilatation of 
ils auricles ſynchronous y, and likewiſe of the ven- 
a But the correſponding changes of the a 
and ventricles alternate; and why _ P. 9. 
eri BE; = 
8 ome diſeaſes of the preceding parts explained, viz. 
dropſy of the pericardium; and occaſionally of 
dropſy in general, aſcites, anaſarca, polypus of 
the heart. Of arteries; their ſtructure and man- 
ner of diſtribution. Veins, their ſtructure and ha- 
miſication: their valves. Motion of the blood 
through the arteries and veins, Of the pulſe of 
the arteries, Veins have no pulſe; and why. Of 
aneuriſm and varix — — P. 22. 
„nr 
Hi Rory of the diſcovery of the circulation. It was un- 
| known to HiepeocRaATEs and the reſt of the ancients. 
VESALIUS very nigh finding it out. After him, firſt 
SkRVETUs, then COLUMBUS and many others de- 
ſcribe the circulation thro the lungs. CSaLvinus 
makes a further but ineffectual progreſs. Harvey 
compleats the invention. A connected ſeries of proofs 
of it's reality. It's great uſefulneſs in medicine p. 39. 
EC V 
Treats of the pulſe in a practical light. HippocRaTEs 
attended but little to the pulſe in bis practice. Hx- 
ROPHILUS firſt treated fully and profeſſedly of it. In 
CELsus's 


nn 


CONTENTS 

Ctisvs's timethbe BY e muchregardid. Gaui orites 
laboriouſiy and i 1, of it. *F LOYER' handles this 
ſuljes carefully. endiuus View of Ihe doc- 
tin i the pulſe. 5 17a las , additipn'to Prog- 


| © moſes the' pulſe, lately made byFotaxo, 4 
fo (ano 


- Spaniſh phyſician.” His obſere-ations eto o be 
| agricable to the Iatos of the animal rn m W 55- 
Nn DBC Þ: ORF B99), h 
Reſpiration defined. Of the boundaries of the eur: h 
"Of the ribs and intercoftal *muſtles, and ther uſes. 
-Oof the diaphragm, and it's aftion.” Oy the ftruc- 
ture of "the lungs, and trachea.” A 'tompentlious 
view of the properties of the air, from natural 
"end experimental philoſophy. Of inſpivativn and 
 exſpiration, and their effetts in the animal conomy. 
Some problems concerniny e qt P. 69. 
L E CTU RE VII. 
of voice and ſpeech. ee conſidered as 4 witu- , 
ral action. Of laughter, crying or weeping,” and 
ſneezing. Some diſeaſes in the organs of reſpira- 
ion confidered, viz. cough, as a morbid" ſymp- 
tom. Of catarrh, er catching of cold: of pec- 
toral medicines : of aſthma : . of hæmoptoe, or 
ſpitting of blood: of vbrhica pulmonum : 3. 
ulcer of the lungs, and conſumption p. 88. 
ee. GRT YES 
Oo the nature and properties of the blood, when ex- 
amined with little or no epparatns by our unaſſiſted 
ſenſes : coben viewed with the microſcope. © Doubts 
concerning LEWENAOER'S obſervations on it's glo- 
" bules. The blood e . Idea of a 
fever — Pp 98. 
LECTURE IX. | 
of ſecretion, Of the different claſſes of ſecreted fluids. 
The general dorine of ſecretion. * Of glands,” and 
their different kinds. Diſpnte concerning the Aruc- 
ture of gland: between MaLPBIOHIUuS and 
Ruvyscn. Ferments in ſerretion erplod d. Of 
ſchirrus and cancer — — p. 173. 


L E C- 


ON TR Nr . 
e LE GTU REYN X. 15441 
N the E 37 on or brain ix à large Tale. Of the 
velſels that ſupply. it-with. blood ; their origin, courſe, 
5 N diſtribution. Q ils coverings, or meninges. 
„ 2500 diſferent tertures in the encephalon, t wit, 
cortical aud medullary: the former judged to be the 
5 A " , the latter the excretory, part. Of the 
brain, ftritly ſo called: it's ventricles : the plexus 
choroides : of the junction of \its medullary fibres to 
ifs: the medulla oblongata, terminating in the me- 
Aulla ſpiralis. Of the cerebellum. Of the me- 
Aulla oblongata. Nine pair of nerves paſs out of 
the cranium through di Verent holes. Of the finuſes 
daa ae Ae —— — p. 180. 
t e 
07 the fundlions of the encephalon. A nervous fluid 
aſſerted, and it's reality attempted to be proved. 
Wer pes the-inſtruments of ſenſe and voluntary muſ- 
\ cular motion. Tbe particular uſes of the various 
parts of -the- encephalon unknown. The nature, 
properties, and conſtituent parts of the nervous fluid 
inveſtigated. Objettions againſt it's reality an- 
_ »» fevered - — p. 144. 
N LE CTU RE di; nw 
| On muſcular motion. The intimate ſirutture of muſcles, 
Their action. Some difficulties concerning it ob- 
 « Viated. Irritability of muſcular fibres p. 160. 
Moe nb. CTU RE XUE i 
The chief propoſitions eſtabliſbed in the three foregoing 
pPropoſitions ſummed up. Some diſeaſes of the brain, 
. nerves, and muſcles confidered , to wit, heag-ach, 
apoplexy, DP, palſy, and cramps p- 173. 
EECTURE- IN 
of hunser and- pet Of aliments. Man made to 
tale both animal and vegetable food. The different 
eee of theſe two kinds. Of ſtrong drinks. Of 
maſtication. Of the ſalivary 3 and ſaliva. 
f the fauces or throat, Of deglutition,. or fwal- 
. {owing ok En * P. 187. 
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co E 
LE CTU RE XV. 


& angina or quincy. Of the flomach , 17 1 0 


ture and action. Of ſome diſeaſes of the 
mach. Some general rules concerning diet p. Fog 4 
LECTURE. XVI. 
of the pancreas and pancreatic juice. Of ſchirrus 


in the pancreas. Of the omentum. Of the 
ſpleen, and it's diſeaſes. Of the liver and bile, 


. hepatic and cyſtic, and their uſes. Of ſome diſ- 
.caſes of the liver. Of Janes and ſtones in 
the gall- bladder — 3 212. 


LECTURS:. XVII. ; 
of the ſmall guts, and their action. Of ian ; 
 laReals ; receptaculum chyli, and thoracic duct. A 


ſummary review of the whole dofrine of concoltion 


tn the alimentary paſſages, and chyli fication K. 228. 
* LECTURE XN. 
Of the thick guts. Of the faces, and their pul- 
on. Some diſeaſes of the intęſtines explained; to 
wit; diarrhoea ; coſtiveneſs; weed ; ulcer ; 
© hzmorrhoids, and fiftula _ — p- =o. 
| LC TU RE WN 
Of the kidneys ;, of the urinary bladder; urine, and 


it's expulſion. Of gravel and calculus P. 259. 


LE CIURE NA: 


Of the epidermis; of the true ſkin. Of ref ble per- 


Jpiration. Of ſweat. Of inhalation, or reſorp- 
tion, Some practical reflexions — pi. 266, 
LECTURE: XXL 


07 nutrition; growth z decreaſe ;, old age; and na- 


tural death. Some practical reflections relating 
to the different ages p. 279. 


LECTURE XX 
Of the ſenſes. Of the touch : taſte ; different claſſes 


of taſtes : of ſmelling : of odours. Of ozæna; 
and polypus of the noſe — pi. 288. 


TORE HHH 
Of ſound.” Of the external ear, and auditory paſ- 
lage: membrana en officula auditus; and 
their 
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CONTENT 5. 


their muſcles, Of the labyrinth: ſemicircular canals : 
cocblea: tuba Euſtachiana; and auditory nerves. 


Uſes of all the parts. The ſenſe- of bearing eu- 


by - Plained. Age diſcaſes of che organ of hearing 


r LECTURE XXIV. 


of 1b. its propagation : reflexion : reſraBion. 
: Chief propoſitions in dioptrics. Different refrangibi- 


8 


EY F rays. Of the organ of viſion and it's va- 
parts; to wit, the eye-brows, eye-lids, and 
Y 1a; tears or lachrymæ; lachrymai gland and. ca- 


- Trundle : coats-of the eye + uvea and pupilla: bu- 
mours of the eye : muſcles of the eye. Viſion, how 


. brought about. Accommodation of the eye to the 
._ differem di iftances of objetts — P. 313. 
LECTURE XXV. 


Howe Phenomena of wvifion explained. Authors on the 
eye and viſion. Of ſome diſeaſes of the eye, viz. 
.. Epiphora: drineſs : opththalmia: gutta ſerena: 
. cataract. _ Of the internal ſenjes : of watching: 


ſeep. and draus 


P. 33 
ECT U RE AVI. * 


Of the female organs of generation, viz. the uterus 


and vagina: tube Fallopianæ, and ovaria. Of 
the menſes : their deficiency and exceſs : of fluor 
albus p. 347. 


LECTURE XXVII. 


Fo the male organs of generation. Of the ſemen maſ- 


culinum; and ſeminal animalcula. Different opi- 


nions concerning generation. Of coition. Autbors 


on the genital organs of both ſexes; and on gene- 


p. 262. 
LECTURE XXVII. 


Q conception. Of the corpora lutea. Of the true 


ovum, or egg. Of the embryo : it's growth and nu- 


trition. Of the ripe fetus : differences between it 


and the grown animal. Authors on the fatus p- 377. 
C6 


CORRECTIONS d, ADDITION. 


Page 62. line 9. from the bottom, „„ 
puſpebrarum. p. 69. 1. 18: b. for any degree of liſe, read that ſmall 


Same time, c. and the next paragraph, read as follows: 
- The velocity of the bl 
the friction of it's globules againſt the ſmalleſt veſſels there, 
. muſt be very great for this reaſon, to wit, has War 5 any 
quantity of blood, ſuppoſe three ounces, is ſupplied from” the 
— 1 venous — Ib ' bE paured the: 2 7 ſinus and 
auricle into the right ventricle, an equal quantity muſſ paſ in 
the ſame ſpace of time through the ſyſtem of.narrow'pulme 
veſſels. But it is by the friction of the red rr of blood 
againſt the walls ot the veſſels, through which they move, that 
animal heat is principally effected; and, therefore, the heat of 
the blood, while paſſing through the lungs, would be exceſſive, 
were it not that the air, we breath, is always cooler by many 
degrees of the thermometer, than. the blood of a living animal 
ever is; and by being drawn into the veſicles, ęf the. lungs, 
upon which the ſmalleſt diviſions of the pulmonary,run, tempers 
the heat, which would otherwiſe ariſe from the great friction 
there; and reſtrains it from becoming tao intenſmmmeQ. 


This is ſo very certain, that no animal, furniſhed. with 


colder than it's own blood. See BoERHAAVE's experiments on 
animals fhut up, in an oven heated to a certain degree; in 
* Theory of Chemiſtry; Experiment XX. Corollary 16. on 

Hh 5 | X ON 

Page 97. line 5. from the top, for nature, read flature, p. 
102. I. 14. from the bottom, for adunion, read adunation. p. 
106. I. 5. t. for gramineous, read graminiverous. p. 124. I. 1 5. K 
for Ruckx, read RIEOER. p. 125. 1. 4. t. for by, read iy. p. 139. 
I. 9. b. for weficles, read tubercles. p. 158. laſt line, read I ds 
not find. p. 169. I. 8. t. for light, read tight. p. 190. 1. 11. b. for 
to interpoſe, read to be interpoſed. p. 235.1. 5. t. for to the eff, 
read to the ret. p. 253. penult. line for inhaling, read influx into 
the rectum. p. 256. I. 5. b. for barred, read bared. p. 259. 
J. 16. b. for convex, read concave. p. 262, for adulterated, 
read edulcorated. p. 263. 1. 18. b. for fence, read ſeries. p. 320. 
I. 18. b. for end read one. p. 321. 1, 12. t. for configned, read 
confined. p. 338. laſt line, for acid, read acrid. p. 37 3. I. 7. b. 
tar glandi, read glans. N e 


degree of life. p. 77. in place of the paragraph beginning, At the 
flowing-through+ the jungs, and 


lungs, can live many minutes ig air, that is not conſiderably - 
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E may, with HteypOSRATES, aptiy com-L E C T. 
pare che human, and every other ani- I. 
mal body, to a circle; the actions o 
functions of it's different parts being 
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. 
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an. a ſtate of mutual dependency upon each other; 


round che whole of the machine: inſomuch that at 
vwrhatſoever part we begin to explain it's operations, 
we are obliged to aſſume, as known, the action of 
ſome. other: organ, which influences that we. firſt 
treat of. Thus, if we begin with deſcribing the 
circulation" of the blood, as the heart is a muſcle, 
we muſt ſuppoſe muſcular motion underſtood. if 
muſcular motion was to be firſt explained and ac- 


dounted for, as that cannot be produced without 


ſome operation of the nerves and arterial blood, we 
{ſhould be under a neceflity of ſuppoſing the influ- 


ence of the nerves as known, and at leaſt a part of 


the circulation. Again, if with BozxHaave we 
commence, by explaining the nature of the aliments 


before they are ingeſted ; proſecute the ſucceſſive 


different changes they undergo, from: the mouth, 
to their being mixed with, and converted into 
blood; then deſcribe che circulation; and fo on; 
in the courſe of that method muſcular motion fre- 
2 occurs, before it can be treated of in it's 

ue order; many glands offer themfelves before 
ſecretion can be explained, Fc. In ſhort, whatever 
method is uſed, the like inconvenience is unavoid- 


able. Wherefore, that by this intricacy the begin- 
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2 | IN TROD/U CTION. 


LE r. ner may be as little perplexed and embarraſſed ay | 

I. poſſible, we premiſe the following definitions, or 
n rather ſhort deſcriptions of the princi al conſtituent 

and elemen parts of the body. heſe we have 
endeavoured ſo to frame and word, that fearce any 
thing ſhall be — in the courſe of theſe lec- 
tures, whereof the learner may not, by their help, 
have a tolerable idea before-hand, ſufficient to carry 
him through, until he is in che ſequel more fully 
and more particularly informed. We ſhall begin 
with the more minute and ſimple, and gradually 
proceed to the larger and more compounged, - 
Fibre, in anatomy and phyſiology, denotes a 
| ſmall. thread or filament, without a cavity, at leaſt 
without a viſible cavity; whoſe breadth and thick- 
neſs. bears a very ſmall proportion to it's lengths 
The leaſt fibre of all is too minute to be perceived 
by our ſenſes, however aſſiſted. Theſe — we 
ke, are no other than bundles of many {maller ones 
tied together. 
Membrane is a web, or rather a lamina or Lough, 
N whole thickneſs bears a very ſmall proportion to it's 
= breadth and length. Moſt, if not all the mem- 
is branes we fee in the animal body, are ompr 
of, and reſolvable into thinner ones. 

Veſſel. which in it's general ſenſe ſignifies what- 
ever has a cavity to contain and hold any thing, is 
here. commonly reſtricted to ſignify the animal tubes 
or canals, through which fluids or juices move. 

The leaſt imaginable veſſel is made of the leaft 5 
membrane, rolled up in the form of an hollow cy»  _ 
linder, or part of a cone. The larger veſſels, as 
their coats or walls mult be thicker, are compoſed 
of thicker membranes, upon which imaller veſſels 
run. 

Artery i is the name of that kind of veſſel, which, 
ariſing originally from the heart, contains a fluid, 
whole motion is directed from the heart towards 
the extremities, and W of the body. The 
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INTRODUCTION. 3 
larger and eaſily viſible arteries eontain red blood; L = O T. 


are of a conical figure, flowly tapering from che 


* 


heart forwards. In living animals they beat, or 


have what is called a pulſe, anſwering to the mo- 


tion of the heart. Their coats or walls | look whitiſh, 
and are pretty thick and ſtrong. 

| Veins, on the other hand, contain a avid, whoſe 
motion: is from the extremities or ſurface of the 


body towards the heart. Their coats are thinner 


and more tranſparent than thoſe of the arteries, and 
erefore they appear of a bluiſh livid colour, the 
blood ſhining through them. In many places they 
have valves within them, which open towards the 
heart, and ſhut the contrary way. 


Gland, denotes in general an organical texture, 


of a cireumſeribed figure, framed ſo as to ſeparate 
from the blood a liquid different from and unlike 


the blood. Of theſe there are various kinds, ſome 


more ſimple, others more complex or ben 


as ſhall be ſhewn in the ſequel. 


A dust, or excretory duct, is a canal containing 


a fluid different from red blood; and is almoſt al- 
ways the outlet of a gland or glands, or ſome glan- 


dular contrivance. 
Nerve is the appellation of theſe ſoft white cords, 


which proceed either from the brain and it's appen- 
dages, within the cranium or ſkull, or from the 


ſpinal marrow, and are the immediate inſtruments 
of ſenſatiog; and indiſpenſably requiſite towards 


producinghmaſcular motion. They are without 


any iy, diſcernible even by the fineſt micro- 
err 8 


inſtrument of motion in the animal body, whether 
voluntary or involuntary. I have ſaid organical, 


beeauſe mere elaſticity is the immediate cauſe of 
ſome motiens, as in exſpiration, and the reſtitution 


of: the arteries. The general characteriſtic of muſcle 


i 0 oni of Foun fibres, which, when acting, 


2 B 2 | con- 


Muſcle is tha name of the immediate organical 
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LE c T.contract themſelves, and become 8 ... This 
I, contraction, according to the different circumſtances 
=> of the muſcle, and the parts to which it is faſtened, 
produces different effects and different motions. If 
one end of a muſcle is tied to à fixed part, and the 
other to a moveable one, when it acts, it's fibres 
contracting, will pull the moveable part towards 
that which is fixed. If both the parts, to which 
the extremities of a muſcle is attached, be move- 
able, by it's action they will be both drawn towards 
each other. If the muſcle be hollow, and contain 
a fluid, when it contracts, it will preſs upon and 
endeavour to expel it's contents. Such a muſcle is 
the heart, and in ſome meaſure the ſtomach” and 
urinary bladder. If the fibres of a muſcle return 
upon themſelves in the form of a ring; when they 
contract, they will diminiſh the area within that 
circumference. Such muſcles are employed to ſhut b 
cavities, and are called ſphincters. —_— 
A lenden is a continuation of moſtulir fleſhy 1 
fibres; it being diviſible into as many fibres, or 
rather bundles of fibres, as the muſcle itſelf is, to 
which the tendon belongs; but the tendinous fibres 2 
are more compacted and ſmaller, drier and harder 
than the fleſhy fibres. They are not capable of ß 
contraction, but ſerve like ropes to pull when the 
fleſhy fibres act; for the commodiouſneſs and firm- 1 
neſs of ertion, and for the direction of motion. 
Ligaments are white, tough, flexible bodies, thicker 
and firmer than membranes; and not ſo hard or 
ſolid as cartilages (of which next) without cavity, 
difficultly ſtretched, and with little gig They 
ſerve to connect parts together, and to keep the 
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parts to which they are fixed in a proper ſituation, 
us appears remarkably in the joints or articulations. 
They are made up of fibrous layers or ſtrata; the 
largeſt and ſtrongeſt of which run lengthwife. 
Cartilages or griſtles are ſolid, + ſmooth; white, 
GE ſubſtances, between the hardneſs of a bone, 
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called perichongrium, which is a-kin to the perio- 


ſteum of the bones. They ſerve to make the bones, = | 


whole e extxemities they cover, move freely in arti- 
culationg. They limit the growth of bones as to 
9200 de by hindering the bony fibres from 
out, and therefore when the cartilages in 
a tion are eroded, an anchyloſis or immo- 
bility of the joint is formed, by the elongation and 
coalition of the fibres of the bones that are articu- 
lated together. Sometimes they ſerve as ligaments 
95 join bone together; and ſometimes they do the 

ffice of bones to greater advantage than theſe 
la do; as the cartilages of the ribs, which, by 
their elaſticity, chiefly contribute towards expira- 
20! ; the cartilages that make out the brims of 

cavities, &c. 

Bones are the hardeſt and moſt folid parts of the 
be ſerving to ſupport the ſofter and leſs firm 
ones in all their motions and preſſures. They are 


covered with a membrane called perioſteum, which 


is exquiſitely ſenſible, being plentifully ſupplied with 


. nerves and blood-veſſels. The outſides of bones 


;are commonly more compact than their inner parts; 
and are formed of plates, joined together by tranſ- 
verſe fibres. Their inſides are ſpungy and cellular, 
in which is contained marrow, within membranous 
bags, filling up the cells. This marrow, being 
more or leſs diſtributed all over the bones, and 
tranſuding through their plates and fibres, makes 
them tougher and leſs brittle. The bones are ſup- 
plied both within and without with blood-veſſels 
and nerves. 


Theſe, with the different l juices or fluids, 


are all the principal ſpecies of parts, of which the 
body is made up and conſiſts. 

But before we enter upon an account of the 
ticular actions or functions of the living boily, i ir 
Will be ighly proper to take into conſideration the 

B 3 memn- 
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and that of a ligament, covered with a membrane I. 2 or. 
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INTRODUCTION: 


Le r. nembrana, or, as HALLER mere properly calls it, 


the tela celluloſa, upon the account of it's extenſive 


uſe and great importance in the animal ſtructure. 


. 


body, and is inſinuated into every recefs. It is 


compoſed, not of fibres laid together or interwoven, 


nor of ſmall tubes or veſſels, though they tun along 
it, being only adventitious, and no part of it's true 
ſtructure, but of unorganiſed lamelle, or floughs, 
like fine paper. Theſe /amellz receding” from one 
another, and partly again uniting, form. cells, in 
ſuch a manner as to communicate together all over 


from head to foot. If we eonceive a honey-comb, 


in which every cell opens into all thoſe that are con- 
tiguous to it, we ſhall form a juſt idea of the cel- 


under the ſkin, almoſt over all the ſurface of the 


Fkin, but fill the interſtices between tlie fleſh or 


lular tela or texture. It's cells are in fore places | 


ſmaller, in others larger ; it is dilatable by a very 
{mall force, where it is not confined by reſiſtance in 


it's neighbourhood, Where it's cells are Jargeſt, and 


it's texture looſeſt, it contains fat, as immedi 


body, between it, and the moſt external muſcles ; 
in ih intervals or interſtices between one muſcle 
and another; in the omentym, 1 * 25, around 
the kidneys, Sc. Where they are ſo fmall, as not 
to receive mere oil or fat, as all over the fetus, 
and in many places of the adult body, they con- 
tain a gelatinous fluid; or, if {till ſmaller, a vapour 


of the like nature; and, if all theſe are wanting, | 


they grow together. 


* 


it. Butchers, by blowing into a ſmall wound, pe- 
netrating quite through the fkin, not only raiſt the 


muſcles, to make their meat look full and plump. 
In the living body, by a wound, air oft gets into 


the cellular texture, and produces what is called in 


ſurgery an emphyſema, or a windy tumour, which 


That theſe cells communicate together all hier 
the body, appears from the effects of E into 
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is ſometimes r r ſo widely, as to cover al- LE Cr. 
moſt the whole turface of the body; and has been I. 
found to have penetrated even into the vitreous 
humour of the eye. In an anaſarc, which is that 
ſiſpecies of dropſy, in Which water is contained in 

7 the cells of this web, inſtead of fat, or gelatinous 
ſubſtance, there hath been water found got into the 
caverndus bodies of the penis, demonſtrating the 
Extenſive communication of the tela celluloſa. 

7 This membrane, web, or texture, by laborious 

I diſſection, by blowitig air into it, by injections, by 
muaceration, hath been found to follow every viſible 


bundle of thuſculir and tendinous fibres, every 


} yell}, every nerve; every coat or membrane of 


tie vi/eera, the brain not excepted. We ſhall, in 


the courſe of theſe lectures, find it conſtituting a | 
 Efeat part of the ſolid ſubſtance of the moſt im- 4 
| portant parts, as the eſophagus, ſtomach, inteſ- 


2 


* 


m of the bones, and with it penetrates 


a tines, urinary bladder, Sc. It even follows the + 


into the medullary cavities. So that there is phy- Jeance A 
4 ſical point in the whole animal ſtructure, in Which 


and communicating with it's main body. _ 
It's uſe and importance in the animal fabric is 
very great. It ſerves as a bond of union, by ty- 
ing and faſtening all the parts together, yet in ſuch 
4 bange, as not to prevent or qhſtruct their ne- 
ceſſary motions : to contain fat where fat is re- 
guiĩred; or marrow ; or a thin gelly or gelatinous 
vapour; to render the parts ſmooth, moiſt; and 
flexible, and to hinder them from growing toge- 
ther. It yields a commodious way or road for veſ- 
ſels and nerves to glide along. It furniſhes a con- 
ſiderable part of the membranes, that either line 
the great cavities of the body, as the pleura, and 
peritoneum, or immediately cover and envelop the 
particular viſcera : of the membranes, of the mul- 
cles and tendons, veins and arteries, . 
N | B 4 and 
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LE Or. and their exeretory duct; inſomuch that, . ſaith. 
I. HALLER, hO. of all anatomiſts, hath moſt mi- 
- nueiy examined, and moſt fully and extenfive] ly 
conſidered it, it is certain that the. far greate/t fold 
part of the, body is made up of ts, JOE Ov: 

tirely framed out of it, originally. 
In the zela celluloſe, ſuppuration is formed; 35 
ſinuſes and fjſtula's run; ineyſted tumoura are 
bred, the virulent matter in the venereal diſeaſe is 


propagated. and, as hath þ een before hinted, em- 
_ phyſema and anafarca are 
MauezGnivs firſt. laid "os foundatiqn of the 
knowledge of the true ſtructure of the tela cellu- 
loſa; anatomiſts before him having either no idea 
at all of it, or at beſt but uncertain, confuſed. an 
inadequate notions. In his i inquiries into the na+- 
ture of the fat,” he. diſcovered that it was, not laid 
together in confuſed heaps, but contained . in diſ- 
tinct membranous veſicles, communicating, all to · 
gether; and likewiſe, that the veſicular texture 
Je ase over all the body, penetrating even dag 
es. 

After him Ruvvscn found and demonſtrated 4 
cellular texture, where there was no fat, in many 
places; and therefore termed it cellulgſa. preferably 

to adipoſa- LxwRNHOEE s microſcopic: . 
ries agreed with Ravvscn's. preparations. ä 

_Bozrnaays. united all the diſcoveries. relating 
to. this ſubject, that had then been. made, and di 
geſted them into a comprehenſive elegant ſummary, 
in his preface to the Leiden edition of the eres: 
varii de Morbo Calico. . 8 

Since that time, various anatomiſts have 8 
uſeful N and improvements. The 4 
curate and learned K Aw, in his Perſpiratio His 
cratica, hath valuable thin deer it. 

of all authors, the indefatig * feſſor - do 
the Geſner of the age, — + moſt ebe him- 
e! he Hah repeated the old experiments, and 
added 
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U. Tux HART, &c. 


added new ones; and delivered the reſult of che 
whole compendiouſly, but fully” in his Prime Linee 

agi. The inau theſis of his favourite 
ſcholar SconixoRR, de tele celluloſe in corporis bus 


mani fabrica dignitate, may be conſidered as an ample 
commentary on HALLE R's text, as it was publicly 


defended, under his i uy highly W 


and e e by h im. 


* 


"LECTURE i: „ 
N the beart, and circulation of the bload 


'T E have in our inroduQory lecture n 7 CT. 
animal living body, may be fitly compared to a — 
circle, as all the actions or functions of it's dif- 
ferent parts are in ſuch a ſtate of mutual depen · 


that the human, as well as every other 


dance upon, and connexion with one another; 
that, at whatſoever part we begin ta explain 


animal œconomy, we are obliged to ſuppoſe or 
aſſume, as already known, ſomething which hath 


not as yet been rouched upon. 

To prevent the . beginner's being perplexed by 
this intricacy, we have given ſhort and plain defini- 
tions, or rather deſcriptions of the different claſſes 


ar ſpecies of the fungamental conſtituent ſolid parts 


of the body; that, where their names occur in the 
courſe of theſe lectures, the hearers may have ſome 
idea, not only of the meaning of the terms, but 
likewiſe of the general uſes of the parts expreſſed 


by them 
| We ju oe it alſo neceſſary to give a pretty 


comprehenſive account of the cellular membrane 
or texture, which ties together all the parts, at the 
ſame time preſerving their fitneſs for motion; and 
likewiſe contributes a large ſhare towards their or- 
ganical EryAure and Sompoſſon, 
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or TIE HART, AND. 


how to conſider” the machige as a- 

livez- with it's fluids, and ſolids moving and bein 

1 e and being acted. Upon mutual, 
each other 

we ſhall firſt explain what like is, where it 

preciſely conſiſts. 

Life Lonkiſts in the action of the heart 3 and the 
motion of the blood influenced by that action. 

Where the heart is perceived to beat, there we 
pronounce life to be, though no other function be 
exerciſed. And where we are certain that the heart 
is entirely at reſt, we cannot with reaſon affirm that 
chere! is life. 

The Aon then of the heart propelling the blogd 
is corporeal life; and where there is only this action, 
And no other; there is the ſthalleſf de Fes of life. 

But this ſmalleſt degre e of life would quickly be 
. end, if there was 2 80 othct Rut 250 to 

The manifeſt function moſt immediatel con- 
need with it, and moſt neceſſary towards 19 f ſup- 
t and continuance, is reſfiratibn or-bteathing. 
ence living and breathing are joined together in 
ſtile to fill up the idea, and expreſs durable life, If 
reſpiration is ſtopped any how in a born ati 1al, 
that is furniſhe with lungs, life is quickly e Te- 


Fr 
Bar farther, as the heart! is 4 Halal: vgn, 

which by it's contraction propels the blood; and 
as ſome influence or other of nerves is indiſpe nfa- 
bly requiſite to exerciſe muſcular motion, as was 
obferved in the definitions; and as the nerves of 
the heart are propagated from the brain (by which 
I mean in general all that pulpy ſubſtance within 
the cramum, whether brain ſtriftly fo called, cere- 
— or medullary ſubſtance) I fay, as the heart 

PR with nerves from the brain, ſome action 
he influence of the brain and nerves, whatever that 
be, is neceſſary to maintain the action of the heart. 


So 


5 * r * 5 3 3 5 
T 3 5 x 
„ 22 og . I 2 
. ae Cn oe Db. att, —: . ] ꝗe — 8 


* 


br 


12 


2 1 A Ws — 22 „ 


cid ArtoN d THE Brien. 


muſt concur to conſtitute life of any conſiderable 
duration; Tuch as we are now conſidering. | 
Here let us obſerve by the by, that in the living 
animal body, there is a real perpetual motion; the 


heart, the organs of reſpiration, and the brain, act 


upon one another in a circle with an undiminiſhed 
force, while the ſtructure of the machine, and the 
condition of it's fluids, remain unimpaired. But 
mathematicians demonſtrate that ſuch a perperual 


motion js impoſſible to be exerciſed in mere matter. 
It follows therefore, that the ſentient moving prin- 


ciple is ĩimmaterial. But to return to our ſubject, 


As therefore life, properly and preciſely ſpeak - 


ing, conſiſts in the action of the heart, and the mo- 
tion of the blood thereby influenced, we ſhall firſt 
conſider and explain theſe, then paſs in order to the 
= functions that are moſt cloſely connected with 


Before we conſider the action or functions of the 


heart, we ſhall lay before you a general view of it's 


_ ſituation, it's connexion with the neighbouring parts, 


and it's fabrick or ſtructure, as far as is neceſſary to 
comprehend the account we are to give of it's action. 
In this courſe of lectures I promiſe to give little or 


no more of the anatomical part than this amounts 


to, as I ſhew not the parts themſelves, without do- 
ing which minute deſcriptions are difficultly com- 
prehended, and therefore the connexion between the 


function and the ſtructure may very oft be loſt. 


Ihe heart is ſituated in the left part of the thorax 
or cheſt, It is nearly of the ſhape of half a cone, 
that is the ſegment of a cone cut through it's axis 
from it's apex to it's baſe, with a blunt apex or point. 
It therefore hath one ſide pretty plain or flat, and 
the other round or convex. It lies tranſverſely, and 

| | ſomewhat 


heart propelſitig the blood; reſpiratior. or breath. II. 
ing; and the influence of the brain and ntrves, 
chat cauſes and keeps up the action of the heart, 
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The heart is covered all over with a very 7 
and tough membranous bag called pericardium. 
This bag is firmly faſtened to the great veſſels that 

enter into, or iſſue from the heart; and to the dia- 
phragm. But it is Jooſe from the body and apex 
of the heart; f and as it is larger than the heart 
contained in it, it allows it room and liberty to be 
contracted and dilated freely, and without opfer 
ment. 112 

The uſe of the pericardium is firlt; to add te to the 
firmneſs of the ſupport of the heart, it being, as 
have ſaid, not only faſtened to the great veſſels, but 
likewiſe to the diaphragm; but. : CA, to confine 
within it a watry warm vapour, to preſerve the ſur» 
face of the heart moiſt. and ſmooth, and liable © to i 
it's. inceſſantly reiterated ſtrong contractions and di- 
latations : and therefore all animals, that have two 3 

ventricles to their bu are furniſhed with a 877 
cardium. 

The heart itſelf may be fitly path into it's 
body, and two appendixes called. auricles. It's 
body comprehends two large cavities called ven- 
tricles. Both the auricles and ventricles are com- 
monly -diſtinguiſhed by the names of right and 
left; though conſidering the true poſition of 

the heart, they might be more properly termed 
ſuperior and inferior. But we ſhall retain the uſual 
names. 

The right ventricle i is the wider and ſhorter of 
the two ; the left the narrower and. longer, reaching 
"farther towards the apex of the heart than the other. 


The left is likewiſe much ſtronger, and it's walls f 
.thjcker. . There is a very thick impervious ſeprum 1 
. Or r parcition betwixt them, hindring all communica- f 


tion 5 


rr 
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tion between, or opening into one another. The L x c * 
ventticles in an adult ſubjeRt, when diſtended, cons 


II. 


tain each between two arid three ounces of liquid.. 


The right is generally reckoned the more capacious 


of the two. But in the live body they "muſt be 


Lane, nearly equal, as will appear from an account 
of the action of the heart. | 


The two auricles open each into it's contiguous 


Joris: The ventricles are ſeparated by an im- 


pervious ſeptum, as I have ſaid, and have no man- 
ner of communication with one another. 


Both the body and auricles of the heart, beſides 


Blood veſſels,” nerves, membranes, and fat, — 


of different ſtrata, or layers of muſcular, 
running in various directions extremely diele te to 
unravel, eſpecially in the human ſubject: which 
hath occaſioned very different accounts of them by 
different anatomiſts. Here it may be ſufficient to 
inform you that ſuch is their poſition and courſe, 
that every part of the cavity, both of auricles and 
ventricles, by their contraction, is ſo preſſed u 

as to be entirely evacuated; though the thickneſs 


is very unequal in different parts o the wall of the 


heart. 

i. If you would ſee the: courſe of the fibres Ge 
8 as they are delineated by theſe anatomiſts, 
that prerend to have traced them with the great- 
eft care, as well as ſucceſs, you may look into 
CowPeR's. Poſthumous Myology, Lancisius de 
Corde, and Stnac's' Traite du Caur. Lowtr's 
Deſcriptions and figures are taken from the hearts 


of beafts. 


Into each auricle large trunks of veins open. 
las the right, the vena cava aſcendens, and deſcen- 
dens; or as ſome call them inferior, and ſuperior, 
which, meeting at that auricle, form a large pouch 
or finns, like the mouth of a great river, where 
two or more run into one. A part of this Anus 

1 opens directly into the cavity of the ven- 


> 


A Ft / 
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Le r. tricle, n emmunicatin wich — 
II. that ſide. F oh {2 23642 in HYCOR 
——. The n of the 3 be- 
| hanging 10; and returning from the lungs, im like 
manner form a ſnus, opening into the left auricle. 

The right: ventricle ſends out of it's upper and 

wider part a large arterial trunk, called the pul- 
monary artery; Which is diſtributed through the 

— of the lungs, dividing into ſmaller. page 

ſmaller veſſels, and branches as it proceeds, 
The left ventricle ſends. out likewiſe, — RY 
upper. and wider part, another large arterial trunk, 
lach the aorta, or arteria magna, which by it's 

1 ramifications is diſtributed all over the bod x. 

1 —— rwo —_ _— ventricles 
auricles opening into their re ve contiguous - 
ventricles; the auricles receive ch a large venous 
or. nut; and the ventricles ſend out each a 
arge arterial trunk. Let-us now begin to conſider 
the action of the heart; and rudely ſxetch out the 
courſe of the blood from and back again to the 
heart; commonly, and not improperly, called it's 
circulation; which ſhall be more accurately" n | 
minutely deſcribed afterwards. | 
But firſt let us remind you of what was bad in 
| the definitions concerning a muſcle; to wit, that 
nn its eſſential characteriſtic is to conſiſt. of fleſhy 
1 fibres, which, when acting, contract themſelves: 
It! tndabetetbre, if rhecwatcle —ů —-— 
bollow veſſel, and contains a liquid, it will by it's 
action endeavour to expel that liquid. This, 1 
ſay, we muſt remind you of, and aſſume as known, 
until we come to treat profeſſedly of muſcular mo- 
tion. 

The blood returning through the leſſer veins, 
from the different parts of the body, is at laft ga- 
thered into the two large venous trunks already 
mentioned; to wit, the cava afcendens and deſcondens; 

which nn eight auth: This copflus:or 
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nus opens principally: inte the right auriele; but L NrO r. 


_ bkewiſe partly directly inte the, ventmcle. Tbe II. 
, When filled: t a due degree, be- 


auricle and 
irritated by- the blood filling and diſtending itz 
— by it's muſcular power, and propels it's 
contents Into the right, — vir which in hath 
a patent communication. 3 
This righe ventricle, when 


ſulkcieatly filled, 
| partly. by dhe blood which flleds the auricle, and 


partly, from that which comes into it directly from 


the ſinus, without touching at the. — at all, 


(for as the ventriele is greatly more capacious 
than the auricle, all the blood the latter could 


throw into it — not ſufficiently diſtend it, 


and furniſh ſuch a 232 as it throws out at 
every contraction): I fay the right ventricle, when 
ſufficiently: filled and diſtended, likewiſe being i irri- 


tated, exerts it's muſcular power, and by it's con- 
traction forces the blood it contained into the pul- 


monary artery, that riſes out of it; and ſo througiy 
the has Lum which it. returns by the pulmo- 
nary: veins into the left auricle, from thence it is 


propelled into the left ventricle, which ſends it inte 
che aorta, and through it's ſmall branches diſtri- 


butes it over all the body. From tho ' imalleſt 
branches of the aorta it is taken up by the fmalleſt 


veins, which are only the minute arteries continued, 


and turned back towards the heart; and by them 
it is again returned to the venous nus and right 
auricle; and chis circulanon is. inceſſantly reite- 
rated. 

Do Naum it il more compendiouſly, the 


blood from the conflux of the cava aſcendens and 
deſcendens flows into the right auricle, and from 


thence into the right ventricle. From the right 


ventricle. it is ſent into the lungs through the pul- 


monary artery, and by the pulmonary vein re- 
turned to the left auricle, from that into the left 
Mw nent ag which it is * through the 


0rd, 


; yo 
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Ln cTi8#1a; and by it's ——˙¾ RAIN 
II. all over the body, then being taken up by che be- 


— -of the veins, is again 


brought to. che 
and auricle: and this dee is renewed 
and — without ceaſe. 
This is a rude ſketch of the e the-cireu- 
lating vital fluid, of which: we have as: yet 
id the outlines, - that the beginner might — 
embarraſſed by attending to too many things 2 
once. We. ſhall as we proceed fmiſn higher, — 
add more truth to the piece. e val div 
And firſt let us obſerve, that the muſdular con- 
tractions of the auricles are not performed in the 
ſame ſucceſſive order of time we were obliged to 
mention them in for method's ſake; but the two 
auricles contract at once, and during their action, 
the ventricles are paſſive, ſuffering themſebves to be 
dilated and filled. . . t 
And vice verſa the two Abeba ** con- 
pletely filled, contract at one and the ſame time; 
and while they are contracting, the auricles are 
filling. In this manner are the aurieles and ven- 
tricles alternately filled and evacuated, as appears 
not only from the nature of the thing; but-from the 
opening of live animals, and not in the manner. 
propoſed by an excellent anatomiſt ; whoſe ac- 
chunt of the motions of the heart, different from 
what I have. given, and what is univerſally. re- 
ceived, hath met with a genres: nes 
both at home and abroad. LY 


Now that theſe alternate i and Gl- 
tations, theſe fillings and emptyings might be per- 


formed completely and truly, with an ufiform and 


regular conſtancy, nature (by which I all along 
underſtand the ſupreme author of nature) arts 
placed wonderful contrivances where they are re- 
quired ; which we ſhall now briefly 

When the right auricle and nut is contracting, 5 
the current of the blood * towards the auricle, 


together 
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with the weight of chat portion of it, which I z r er. 
parts hy the vena II. 

aba Aeſtendm determines the blood contained in 
dhe night ſinus and auricle, ane — 


_ the. contiguous ventricle. 443 50d 


returns from the head and upper pa 


Now! — — "Ng 


8 Altes all ound membranous broad ring, which 


is undivided at it's origin, but, when extended into 
the cuvity of the ventricl e: parts into three unequal 
the extremities of which being 
— by tendinous fibres, are fixed partly to 
the walls af the ventricle, and partly to the fleſhy 
eolumnule within it, (of which more by and by) 
but in the intermediate ſpaces, betwixt their origin 
from the mouth of the ventricle to their fixt points 
within-it, are free and looſe. Theſe three unequal 
portions of this membrane being ſomewhat trian- 
gular, axe called valvulæ tricuſpides. | 
While the blood, by the — Ae 
and auricle;. is à propelling into the ventricle, this 
membrane and it's — give way to the current, 


— — the ſides of the ventricle; and par- 
the largeſt portion is made to cover the 


x — into the pulmonary artery, that no blood 
may get into it by the feeble effort of the auricle, 
but wait for the due 7 5 


mpetus from the ventricle. 
When the: ventricle being ſufficiently filled and 
irritated contracts, its cavi ty. being every way dimi- 
niſhed. (and when the — is completed, the 
cavity is quite annihilated, the ventricle being per- 
fectly emptied) I ſay, when the ventricle comracts, 
— blood ſeeking an outlet every way, and getting 
— of the ventricles and the looſe 


Parts — _ membrane or valves, drives them in- 


wards towards the axis of the ventricle, and to- 
wardy-the auricle and ſinus, ſo as to hinder-the re- 

Faky wart rigr by the way it came. They are 

e by their inſertions into the walls and calum - 

of the ventricle 3 and hindred from being 

"0 | driven 


18 Or THE HEART, Axn 


L x c 1. driven too far back and trained. At the ſame 
II. time the orifire ef the pulmonary artery, that be- 
ore — by the — of the —— 
ons, is no left open; and it being the on 
— = the- blood boy” aye Hons — deter- 
mined that way, and it ruſhes into the pulmonary 
artery wich rhe full force of the contraction of the 
Wutrialk. 1 l. 1% mi ad (oO, 2606; en 
Iubere — of the ſame 
kind to hinder the return of the blobd into the left 
auriclhe and ſinus, when the left ventricle is con- 
tracting; with this difference, that inſtead ef three 
in the. right, there are in the left only two mem - 
branous productions or valves, and theſe, from 
bene fimilirudo to a mjtre, are called valvul mi- 
trales. 23 STIUSEELL ei el. I 
2 — rare xt the — of: the pulmo- 
| nary artery, and at the mouth of the:gortay in each 
ee of theſe places, a ſet of valves, three in echt, 
N ; called, from their figure figmoidea or ſemilunires.. 
UE - Theſe, when the blood is . our of the ven- 
tricles by their contraction, give way, unt are 
preſſed flat againſt the Walls of the arteties But 
when the ventricles are emptisd; and the arteries 1 
begin their contraction, rey blood ſeeking an exit 
every Way, gets. between the looſe margir of the 
valves, and the walls of the arteries; and fo forces 
all three back at once. And they are of ſuch a 
figure, that when preſſed full Teck) they are 
united nearly into tho. figure. of a. circle {like che 
head of a drum.) But as, without ſome ſpecial 
proviſion, there would be ſomething of a vacancy 
in the middle of this circle, of a triangular figure, 
nature hath placed in the middle of the margin of 
each valve, a round fleſh ſubſtance, or or papilla all 
which three, when preſſed to ether, fill up 16: 
ſpace, and ſtrengthen the mi weak par, making. 
the valves play ne ene 3 i n aan 
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och heſe different. ſets of valves; to wit, the tri- 1 er. 
cuſpides at che — of the fe ventricle the mi- | 


ne 40h a firmer ſtructure of Tabres 

12 75 is they are L 
nd above all this, there are within each. 
0 Er 1 in an inferior degree within each 
0 el muſcular productions Or columns, 
lich Pp 25 wh to mention before, ſome. 
Bing one w and others another, firmly at- 
ly b che Fe or bi of the ven- 

ſe are old. 
Aft, . T hindet the Bears 3 {trained be- 
57 re, during 1 it's diaſtole or ilatation. 25 
55 V.aſſi 855 in the N or contraction of 
A Ls Chur ut e are of muſcular 
cont a0, as 0 50 155 12 hip ENS the 2225 

i and prope ier 


n 
Sip 2a Fay to keep auid 


ly, They 
Gt whi which. i519 often repeatedly daſhed againſt 


* Some of 1 di 
e 1 00 and, mit 
termifte their playin 
And Ja 57 8 FOR gup room, "they render the 
complete evacua 1 0 Of Phe ventricles practicable; 
Ke could not 15 brought about otherwiſe; as an 
| C a hollow 


The uſes 


5 ome. part of the” 
es, and direct and de- 


— . 


_-- Or 3s Hy 

. 0 A 
LE cr. hollow mwſcle, it were, — 1 {mo 
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The heart, bee u g 
den into it; or ide flo 
of it's own, called corohat 
ſtance, 6 Ripping it with 
teries and veins. e arſe, Es, Almoſt 
in number; atile from the gre * 
zac beyohd the ſemflunar valves, f 
rich innumerable branches. Bre | 

an excellent figure of their ori "and 


The. evatieſctnt branches of thele” 41085 erte 
nate in beginning veins, as in other parks pf g 
body; and the trunks of theſe 7 85 eh 
blood ſome of them into the fight, 


into the left nus and atiricte, and left bent . 
By this means the heatt is ſupplied with hk Vir 
ſtream 1 98285805 to influence | it's 8 ae 
ra] id fun Jn 7 
beenden vorne a choca h 
Ga pf fe en ondry arteries taking 17 5 6 2 0 
che valves © of the aorta, 12 their returnicg 775 
eat by a retrograde angle, maintained oh! 
art filled by the reflux or Irgitatioh of the 
cauſed by the ſyſtole of the aorta; nd Me 
thar theſr pülſe or diaſtole is oppoſite in titee bog 
chat of thi 2%ta and it's other ne, e 9 
chronous to that of the heart. d fs 
Hifi maintains the conrrary; but, wick t 
miffion'to 16 great a man, I thin 
reaſon to differ from his maſtet d dan | bo. got 0 
cao. For, e 118 Wok &cOuU 17 7 1 
e ang, W it is nat nk "that wy 
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aha the. heart is. 
then in it's On wk la the ore not in a condition 


0 los the f os LD through it * 
0 ; he blared and filled, we muſt gg to, 
| TAAYE Nee been in the right. 
dente arteries reſtore themſelves, the angle which 
row ani {rn ARE, with the aorta, will la-, 
pur miſſion of. blood into them, 7 wa 
nicles of the heart, being then FUE IH e. 
855 Blog | Funde = ) hee. 1 2 the auricles, the 
n{mitted through the coro arteries, 
. M would imagine, be more TY propelled. 
the capillary terminations of theſe arteries, than 
en the ventricles are in their ſyſtole, as they are 
f d wit] A much leſs force Kink they are con- 
raced. with : they are dilated only by the force of 
che ſinus and auricle, but they are conſtricted by. 
8 own. muſcular force, which, as the quantity 
ular fibres in them is vaſtly greater than 
fins and auricle, muſt be very much ſu 


in, the 


* 


ALLER, ſupports his doctrine by an experiment. 


7 Ying my the thorax of a live animal, 1 


| 2 5 of the coronary arterial trunks, be finds 

at t od ſpririgs out of it to a greater pon 

70 le, when the heart is in it's ſyſtole; than 
hen ln it's diaſtole;, and thence concludes, that the 

b is propelled through the coronary arteries 


then z which. is, When the aorta is in it's diaſtole. 
But it n to be doubtful whether the conſequence 


follows. Though, when the coronary 1150 is PE 
under, the blood contained in 0 175 Fs ne 

out. of it with a greater, 1115 0 ring. che ſyſtole of 
che 18 i than, ano 8 Ma e, yet if cater re- 


_ mained cf d go branches might be compreſſed, 
N 48 of 


you ſo as to hinder it's ready 
C 3 * 


da e e origin of the L 2 em. 
e 8 
is the when th aer. 
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— So much for this eoritroverly but, whether the" 
one or the other opinion is 10 x, no ver) import. a 


or ru > e Any | 
rogreſs through them, and obli 9 oblige. i it tov walt for. 
he diaftole to have à freer courſe, 3515 


ant conſequence eems to be imp lied. At. leaſt” 


practice is not in the leaſt affected. Might it Hot. b 
be compromiſed, and a medium ſtruck, by admit. 
ting that blood gets into the coronary ee, both | 
by the ſyſtole of the ventricle, and the ſyltole of 


the acid the latter completing what the former 
had begun? By this means the Arculation through, 
the ſubſtance of the heart is fendered more ex 


ditious, and better ſecured than elſewhere, wh ch : 


it's inceſſantly rapid functions ſeem to require. 
We have before mentioned to you u that the W 
traction and dilatation of the auricles and ventticles 


38 alternate. Quæritur, why are theſe motions al- 


1 that a muſc 


eule is furniſhed,” "The ee caſes, that bes 


ternate? What are the phyſic ical cauſes of this alte 5 
nation * I 

This queſtion hath extremely puzzled angromiſts 
and phyſiologiſts theſe thirty years palt or more 3 
and ſeveral hypotheſes have been broached and ela- 


borately dreſſed out to ſolve it. But, as it often is. 


the caſe in phyſical reſearches, — appeared ſo ex- 


tremely abſtruſe, and almoſt beyond Kumar 1 | 
prehenſion, may be accounted for in the moſt im 


41. 


ple manner. HALLER, as far as IEnow, was the 
firſt who hit off the true ſolution, 0 or at leaſt the frſt 
who completed ir. Dr. WnyrrT after him bath 
clearly and fully explained it in his ingenious and 


| inſtruQive book on the vital motions, 8 cc. of ank- 


. 


mals. 

The principle upon which the ellen prod 
1 le in the live animal body, when 5 

ritated, contracts, and thereby endeavours to rid 


itſelf of the - irritating cauſe, which when it hath, 


effected, it returns again to it's inactive ſtate, In. 
which i it remains till, a freſh effectually ſtimulating 


ing 
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as to a 4 ole ſtimulate it into con-L x c T. 
— are ſuch às have 4 natural rendency-to vio- II. 


x or-TRE 1 


late or deſtroy the organical texture of it's fibres, 8 
hard bodies es chat may hurt by pricking, cutting, 


tearing; diſtengion by any fluid, if the — is 


hollow; heat A and ſome degree of ſharpneſs or, 
acrimony in fluids touching the fibres. Theſe 


cauſes are found by , to ſtimulate a live 
| muſcle, into contraction; which contraction ſo ex- 


cited is an involuntary motion to ſhake off the of- 
fending cauſe. But of this we ſhall have occaſion 


nof irritability. 
To apply this doctrine to the heart, when by the 


current of the venous blood, urged on by the ſyſtole 


of the arteries, a ſufficient quantity of it is impel- 
led- into. the right auricle and /inus, fo as to irritate 
them enough, they by their muſcular energy con- 
tract; and throw their contents into the correſpond- 


ing Ventriele 3 and ſo rid themſelves of the ſtimu- 


lus r hac vice, remaining in a condition to be irri- 
tated anew, when a like cauſe is applied. 
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to diſcourſe more fu afterwards, when. we treat | 


The correſponding ventricle, by the blood's be- 


ing thrown into it, is irritated in like manner as 


the auricle was the moment before, and there- 


fore likewiſe contracts; and frees itſelf from the 
irritating. cauſe, by throwing out it's blood the a 
it will go. : 
Now. as that identical nie ok blood chat 
cauſed the contraction of the auricle this moment 
is to be the cauſe of the contraction of the ventricle 
the next, it is evident that the contraction of the 
auricle and, contiguous ventricle muſt be alternate; 
it being impoſſible they ſhould be irritated both at 
one and the ſame point of time, becauſe the ſtimu- 


lus is not applied to both at once, but to the one 


er the other. . | 
But by, all means carefully read Dr. Warre's 8 
&Uong on the * he not only clearly 


and 


and at large explains and proves thiꝭ accnium bf 
773 the alternate ſyſtole and diaftole of chat organ; the 
chief ſource of life; Ar confutes all over 
ſolutions that have Pg e 1 and are e 
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LECTURE" 1 . ee 


$ I$T9h0 
Some diſeaſes of the heart.” Cirenlation-s through the 
arteries and Veins. Of amen; 6.41 than} 


Lic r. AF E have in our laſt lecture; mide tlaioing 
III. the ſtructure of the heart, ited 


general ſketch of the circulation of the blood ; and 
diſcourſed particularly and minutely on theſe cir- 


cumſtances of it, which immediately concern che 


heart itſelf; and in ſo doing have given an aceount of 
the action and uſes of the different parts of che heart. 
We have ſeen the rout of the blood to be from 


the meeting of the two trunks of the aſcending and 


deſcending venz cave into the right finus and au- 
ricle of the heart; from thence into the right ven. 
triele; from thence through the arteria pulmonalis 
into che lungs ; from which it returns by the _ 
monary veins to the left ſinus and auricle; from 


thence it is ſent into the left ventricle; out of which 


it is expelled through the aorta, and by it's infi- 
nitely numerous ramifications diſtributed all over 
| oo y and at length is taken up by the begin 
$ of the veins, which are a continuation of the 
minute evaneſcent arteries; and by them re- 
turned to the right auricle and ſinus, from which 


we-con{idered- it firſt farting. And thus it repeats 


1t's inceſſant round. 
We have ſeen that the auricles and ventricles of 
the heart act by their muſcular force, and that this 
force js excited by the irritation of the blood thrown 
into them ficceſvely, and diſtending- their cavi- 
** and therefore W atatt 
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ot ſyſtole andi diaſtole of the auricles and ventricles L x E C T. 


muſt be alternate: . 


We kawe likewiſe conſidered ontivdaderfuli con- 
| — nature to matte all theſe motions true and 


Mie ſhould now chain to deliver what remains 
next to be particularly explained of the circulation 
to wit, that part of it which ee relates | 
to: the arteries and veins. - 

But While the ſtructure of the heart is freſh in 

memories, we ſhall, agreeably to the plan of 
— lectures, conſider ſome of the moſt remarka- 
bte-diſeaſes of that part. | 

Hut here let me acquaint you that you are not to 
expect any very particular detail of theſe diſtempers. 


Alt that can be done in this compendious courſe be- 


ing only ro give a general idea of their nature, and 
the general curative indications, where they are cura- 
ble; that thus the uſefulneſs of ſuch a courſe, and 


ws connexion with * and rational Practice may 


clearly a 3 3 
"The firſt diſtemper we ſhall take notice of is the ' Dropſy of 


vn fy of the 5 SIT * 
8 


obſerved that the principal uſe of the perirar- cardium. 


aum is by it's cloſe impervious ſtructure to confine 
within it's cavity a warm aqueous animal vapour, to 
moiſten and lubricate the ſurface of the heart ; and 
thereby to preferve it in a fit trim to continue it's in- 
ceſſant rapid actions; and therefore that every ani- 
mal, whoſe heart hath v ventricles, is furnifhed 
with a pericardiam, . © onda: ne 

This vapour muſt befopplies byextremely mall 
peſſels ope ng into it's cavity; eicher front the con: 


26 
Ul. 


Aſeites. 


Dien asRES or ain. Ga 7 
Lec r. Vex ſurface of che! art, or the concave ſur face - 


rg, 


the —— 


clude it's admiſſion ab era. 31 ta 


It muſt likewiſe be be 626 revewed a = 
ſome. of the old muſt e reabſorbed, 
while the new is gathering. If it were dg, Acre + 

I 


e without any part being carried the 


heart would ſoon be drowned in water. 


purpoſe, from the nature of animal juices, which 


tend to alcaline acrimony, eſpecially when pent up | 
in ſo warm a place. 
Therefore there muſt be a conſtant renewal, of 


this vapour, and that the ſame, or nearly the ſame 


quantity of vapour may be kept up, there mult be 


the ſame, or nearly the ſame quantity furniſhed 


anew, as there is abſorbed. | 
But if the quantity reabſorbed is remarkably teſs 
than that furniſhed anew, the quantity of vapour 
muſt gradually increaſe. And as the vapour is only 
water or lymph, impregnated with animal Prmci- 


ples, and rarefied ; as it's quantity increaſes, finee 
it cannot make it's eſcape through the 8 
it will become denſer and denſer, and at length ber 


come donner. palpable water. 


This is the / origin of water or dropſy in the . 
cardium; and not only of this one {ort of dropſy, 
but. of every Kind that is formed within any re: 
markable pre- exiſtent cavity whatever. Such i 
the importance of the knowledge of the anim 
economy in the practice of phyſi. = 

Thus an aſcites is only the fame thing berger 
ing within the peritonæum, which we have 
nom explaining, concerning the pericardium. | 
the cavity of the abdomen there is a vapour, Ing 


* hinders 


both. It cannot come uh . 


there 


was no freſh vapour ever admitted, what is already 
within the pericardium would in proceſs of time be- 
come rancid and acrid; and therefore unfit for it's | 
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3 plexy : within the ſcrotum; and in other places, 
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s from growing together, and to LR Or. 
"This vapour is remarkably ob- Ill. 


* 


U 


If this vapour is not abſorbed as faſt as it is new 


% 


 Þ furniſhed, an aſcites enſues, and not, as hath been 
> imagined by anatomiſts in the laſt century, from 
the rupture of lymphatic veſſels. _ N 


The general cauſes of dropſies are a poorneſs of 


7 blood, wher eby it's: watry parts abound too much, 
and are too eaſily ſeparable from it's other princi- 


les; together with a weakneſs or laxity of the 
olids:' . 8 


The indications of cure are, beſides letting out 


the burthenſome water by chirurgical operation, 
where it is practicable, diſcharging it by hydra- 
9 gogue f purges, and diuretics, ch 0 ting 
it's reabſorption by emptying the veſſels; and re- 
ſtoring the tone of che ſoliqs by proper ſtrengtheners, 
friction, and exerciſe. A drying diet is here in- 
diſpenſibly requiſite. © : 


hereby promoting 


Water is collected in the ſame manner in the 


© thorax, between the folds of the mediaſtinum ;; 


and that is called drops pectoris; in the ventricles 
of the brain, and there it creates lethargy or apo- 


. Anaſarca is an effuſion of water in the zela cellu- Anaſarca. 


uſa, inſtead of fat, or a gelatinous fluid, as hath 
been hinted in the introductory lecture; and differs 
from aſcites, and other local dropſies, by having no 


circumſcribed ſear. "7.4 


The next diſeaſe we ſhall touch upon is polypus 


of the heart. 


This, is a fleſh-like concretion found in the ven- polypus of 


tricles. of the heart, or the beginning of the trunk the heart. 
of the. aorta. I ſpeak got of theie-ſlight coagula- 
tions, which are found within the heart in moſt 


ſubjects, and which. are formed there in the agonics 
of death, when the heart contracts ſo. weakly, as 


28 Pis rieb by THE Hr Anr, &: = 


1 001 2 31-D6 1. 191350 
L nc Et: 855 e All it's ogy ents,,and © gives the bl 
to form in ny. clots 


> , AN n it's ty: 3 
2 Bit 't mean theſ L more ol id his 5 are 3 


the ventricles 3 and wh vir firmne 805 Evi 


dently appear to have Ba 56 15 ome i conſic 
ſtanding. | 


But the cauſes. of both. are The "fa ame: 5 ar ot | M 
the blood thrown into the ventricle re 0 7 
amidft the interſtices of the fleſhy Reben e ; 
and not being afterwards expelled, nel 
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zucleus or bottom, to which every ſucce ing Am- 
16 755 of 55 ventricle makes A, New 1 7 92 3 

bſtance, by the adheſion of { dme 2 
Eſpecially it's 1 2 to the nucleus, * 
Aion of the heart compacts all 1 into a en f 
ſtance, and makes it faſt to the walls of: wg 
tricles, amidſt the interſtices of the fleſhy. 
tions, by the attraction of coheſion. 4 th 
time it's bulk increaſing, it extends i itſe 
way it beſt can, and multiplies it's roots 1 
whence it hath it's name, pohput, that 1 is. m 
many- -footed ; and creates uneaſy ſy 57 b. Kh d A 1 

tincipal and moſt Ginge of . a Þ 

$yHevous palpitation of the heart upon flight mo- 
tions, of the body; and at length death is cauſed 
| by it's motion being totally ſtopped. _ 

"Thoſe perſons are moſt liable to polypus of the 
heart whoſe blood is very thick, and who 20, of 
an atrabilarious temperament ; eſpecially if 
at the ſame time . are liable to fainting fits; whi dich | 


give the blood opportunity and time to coagulare 
Within the heart. 


There is no cure that I kidw of mentioned by 
authors for this dreadful diſeaſe. What ſeems t to 
me to bid faireſt for one is the conſtant uſe of Toap,, 
or a prop: er lixivium, waſhed down with great quam 
tities of 4 decoction of graſs roots, or of grafs it- 
felt in the ſummer time, continued for a Tons time 

together. 
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1 iet is Nel ſhould now return to 1 hag 
- economy. - 
We have already conſidered the motion of. the 
7 bloo Long eart, in all it's parts; we wall 
F next a Mn courſe through the arteries and veins, 
: ante ld x the different offices of the arteries and 
. 17 
2 mall begin by FA you th their River 
and their manner of being branched out 


1 we have ſald before in the nde, 4 1815 
are Gs or veſſels, which convey the blood he): 
fon the heart to the other parts of the body... 

ate in colour. whitiſh, and more ſo in dea TR 

1 chan in living bodies, as the ſmall veſſels, that A 

p their membranes, are then empty and col 
rec. They are; conical, tapering gently from 
3 car forwards, which appears moſt. evidently. 
i n larger arteries, where they run a remarkable 
Way without ſending off branches. But, as the, 
number of branches increaſes by diviſion. and. 18 
vition, they gradually come nearer to a cylin . 

cual figure ; till at length in the ſmalleſt branc 

all. -which are termed capillaries, that is as 17 
ab hairs, though in reality they are much, ſmaller ; * 

1 their figure i 18 de ether 2 Irical, The heſe, capil-, 

5 latles are continued to the origins of the veins, the 
3 latter beit ing no other than the he former turned N 
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＋. Atèr offof anartetiaftrunk ho id 
= Cop of all the cavines of the Frage 18 


eee 3 of che trunk, 
. "they irnmedtately proceel. 4 
o ds th 62er of al the cxpiſlarid $ taken 
together muſt be imtnenſely' Fug thari e cavity 1 
6f the aorta; where it ue the heart. wm 
uch arteties; as are e enough to be examined 
by anatomital methods e have Reuß found 
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brane, continued mt the Un e = t 
neighbourhood where the artery funs; 43 in i K 
thorax from the pleura, or from the per cardtth;, i 
this ab omeir from the peritonenm ; in paſſing thr 935 
the cranium from the membranes of the brain & 
S coat is, as T have ſaid, adventitious, ag nly 
ws-the artery for a ſpare, and'thent abend 12 
and therefore is Properly ſpeaking, r no part pf t ar- 


1 W i cb that'is Woh 0 be celle 5 1 3 
the texture we have deſcribed i che incrodt 9 
Acture: Ard i in this coat che texture | becartic fer YL 


and more co packed, as i abe 15 
* of 0 5 artery Pre MY a 
coat imme batch under'tRat 10 age. or 
4 fibrous and ſen like” It's fibres are 
Greular; not inderd contititied' qu Uite 8 ie 4 
iti a better manner fôf coh den and 
to wit, each of them deſcribes the far gr eateſt 0 
of a eiche; then as it were ſinking dv, is > 10 
tothe reſt of the fame kind. "Ft | 
different fibres in differetit” parts of 155 lte Fr 
wall of the artery; and there being ſeverdl Þ7412" 
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"mn or layers of ſuch fibres makes à firm coat, at | con-. 
0 ſtitutes the chicf ſtredgth of the” attety, elcher to 


reſiſt dilatatibn and rupture, or to feltöte! nt When, 


Giltended to it's former narrowneſs. 
In This 
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1 This ſeries of circular fibres A 


A Þ appears in ſome LRC. 
places of the aorta to be fleſhy and truly muſcu- III. 
Noe — 


m eme ditel cid this Gele betwiit i Ach A 
2 innermoſt of alt,” there" ig forte cellular ſubſtance, 
7 8 Z which bei ing Very ſhorr and minute is difficult to be 
* A | demonſtrated; i But alter Jong maceration in water 
ed The inner möle Gir, that Which * blood rubs 
Appin in gliding along, is # fine thin membrane, 
{ſmooth in the infide, being poliſhed - by the- fluick | 
current. By due maceratiom it may be ſeparated 
from tlie ceflular Fe, that lies between Tt and 
che muſeular cat. 7 

It ſerves as Wing to the der coats; ad 0 
Rintter the globules of blood from ſeparating and 
tearin under the muſcular fibres ; and: therefore 
corfribures hot 2 little to the ſtrengeh and durable- 
dels of tlie artertal frame. 

Beſides theſe coats and membranes, there are 
bloodveſſels,. both arteries and veins, that run' upon 
the coats of the larger arteries; and ner ves likewiſe, 
Theſe run in the tb utermoſt cellular ſubſtance under” 
the firſf and adventiri titious coat. The arteries by 
ſueceſsful injections appear very burterous, a8 may. 
be ſeen im NUN SDS figures. 

This acegunt of tlie sb alterts; 51s agreeable, 
to the Iateſt diſtoveries of ee, and very. if 
ferent from old? deſeriptions. © The reaforr of tte 
18 difference ſeems te he, that till very late 'anatomiſts 
Mm had fi Ati Knowledge of tte tela caltifofa ;* at 
art, leaf dic nde dengw that ivinſinuate# elf fo univer- 
g's | ar into dle Nuckare and compoſition of almioſt 
o. every pate. Rund thence it she arbitrary and 
cal” jj webs names are by older anatomiſts giverr of 
44a = this different! hernbrane that compoſe the veſſels 
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LIZ T. We now pas to the veins. The veins ariſe; as 


DrszAsBs OF THE HEART, Se, 
© we have before obſerved, from the ſmall e 


Arteries 2 cylindrical, and 2 


larger and larger trunks are 
at length they are gathered a ured into FINS 
venous trunks that open into the heart |= 
They are, like the arteries, branched out in ſack 
WN chat the ſum total of the diameters of the 
branches is always greater than that of the trunk 
they compoſe. 
Their coats are thinner than thoſe of the arteries, 
which thinneſs renders them | in ſome meaſure tran- 
arent) but their texture is cloſer; and, accordi 
to Dr. WiNTRINGHA M's experiments, er 


ſtronger, in proportion to their thicknefs, 1 an thar 


of arteries, 

They are very difficultly ſeparable into diſtinct 
ſeries of membranes ; — it is but in a few aces. 
where any thing like muſcular fibres ein be 


in them. 8 
When they are emptied and cv through; Whey 


do not maintain their circular ſections as the e 


Aar ut fall flat, and ſo diſcover lels elaſticit yx. 
hey are both larger and more numerous 


the . as may appear from the many — 


cutaneous veins,. that have no ſuch arteries corre- 
8 to them. Inſomuch that the ſum total of 


ir cavities may be fairly reckoned four or five: 


times larger than that of the arteries, . 


Within their cavities in many Places cen are 


valves, that is, pretty ſtrong membranous ſubſtances: 


like trap-doors, the one = of which is fixed to the 


inſide of the walls of the veins, and the other 
jects loſe into it's cavity towards the heart. They 
are moſt cqmmonly placed together in p 42 
times ſingle, and ſometimes triple. T ir uſe is to- 
prevent the blood's being beaten back He the 
Veins s by any force or 3 whereby the * 
ux 
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blood to the heart might be diſturbed: L x Ur. 


ed to that purpoſe, that III. 


| wry, 2 inject any fluid into a venous trunk fur. 


th valvds, from the heart towards the ex- 


* 


| arte it will burſt before the valves give Way: 
and hence the venous ſyſtem cannot be injected 
and demonſtrated like the arterial. _ 
Por the different places of the body, in Which 


veins are furniſhed with valves, I muſt refer you 
to anatomiſts; and particularly to FakRIeius as 
Venen Clin who hath wrote a treatiſe De 


Veuar iolis, and illuſtrated it with large figures. 
1 a the ſtructure and principal pro- 
perties, e arteries and veins, we come now to 


—_ . the way and manner in which the 
circulation of the blood is carried on from the left 


ventricle of the heart and the beginning of the 


aorta, back to the right auricle ; that is, the mo- 
dog of the blood through the arteries and veins. 

et us ſuppoſe the left ventricle already fully 
diſtended _— blood. juſt beginning it's ſyſtole or 


contraction. At this preciſe point of time the ar- 


teries are the emptieſt, having immediately before 
reſtored themſelves by their contractility to their 
N narrow neſs The yentricle by it's muſcular 
force, which is very great, throws it's contents into 
the aorta. The blood, @ fergo, puſhes on that be- 
fore; that before creates a reliſtance to that coming 


behind, through the whole arterial ſyſtem. As the 


arteries. by being divided and ſubdivided become 
gradually ſmaller and ſmaller, the reſiſtance is gra- 
dually increaſed by the increaſe of the ſurface, and 


the friction which is proportionable to the ſurface; 
and therefore at the capillaries is greateſt of all; in 


which microſcopes have ſometimes ſhewn a ſingle 
red globule of blood filling the whole cavity of he 
veſſel. This reſiſtance is fomewhat inhan Ady 
the tapering figure of che arteries. 


— 
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So that when all the blood is thrown out of the 
ventricle, the arteries, by the quantity and heb 


— of the blood thrown into them, and by the rę- 


ſiſtance it meets with in it's progreſs, eſpecially in 
the capillaries, muſt be diſtended, as they are yield- 
ing and dilatable; and this ſtate of diſtention, which 

is called their, diaſtole, muſt keep time with: the 


. or ſyſtole of the heart. 


But when the arteries are fully diſtended, as the 
impetus ceaſes, the diſtending fluid being no more 
ſupplied, they will be left at liberty to contract 
themſelves, which they do either by the muſcular 
action of their circular fibres, or by their natural 


elaſticity, or both, (but I believe much more by 


the latter than the former) and ſo endeayour-to-ex- 
the blood out of their cavities, which, agreea- 
ly to the nature of à fluid, will endeavour to re- 


cede from the preſſure, Wherever there is a way. 


But there can be no other way for the blood to 


make it's eſcape, but either back towards the heart; 


or forwards into the veins: (unleſs the fl ſhoulda 
burſt, which is out of the queſtion.) 
Novi in the effort the blood makes to lecurn We 


to the ventricle, it forces back the three ſemilunar 


valves at the mouth of the aorta, which, when 
fully acted upon, are united together into one com- 
plete circular ſurface, as we have already explained, 
and ſo prevent all regurgitation that way, except 


perhaps into theorifices of the coronary arteries, . 


Andas the veins are intheir beginnings extremely 
ſmall, being 2 the arterial capillaries continued 
and turned towards the heart; and by uniting, form 


gradually larger and larger trunks, the blood will 
be urged through them with a pretty conſtant and 
uniform current: for both the diaſtole and fyſtole 
of the arteries will keep urging it on. This cur- 


rent, the larger the veins are, and the nearer to the 
heart, will be the more rapid'; becauſe the diame- 
ter of the cavity of every trunk of a vein is leſs 

than 
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| ehlaniithe- ſum total of - the Hiameters of all W 
bratithes chat compoſe it, thaugb it! is always larger III. 
than anytonò of them ſingly. So chat the vtlocity/· r 
of the motion of the blood, in the rwa great trunks 
of the cava aſcendens and deſcendens, will he the 


reateſt of all, where they opem into the right au- 
icle and ſinus; and . be ſufficient to —— 


blood quickly enough to be propelled ah: Þaſs 


— the heart. 
The dilatation or diaſtole of the arteries is called 


e pulſe ; which is ſo much attended to in the 
Practice of phyſic. The veins have naturally no 


pulſe, becauſe in them the blood flows from ſmaller 


canals into wider ; it's current into their beginnings 
is more e 


and uniform; and the ſtop, or re- 


mora at ehe right ſinus and auricle is next to no- 


] „ for while 


they are filling, the venous blood 


is preceding on, and while they are contracting, 


? there ig 400m making for it to be accumulated; ſo 
that in a natural ſtate there is no cauſe worth conſi- 
Aering to dre it back into the venous ſyſtem; and 
therefore the venous ſyſtem can naturally have no 
Pulſe, at leaſt none that can be diſtinguiſhed in any 
vein Jo remote from the heart, that we can examine 


ds Beſides, their ſtructure is not ſo ſuſceptible 
of pulſe as that of the arteries, even though the 


| mme cauſes ſhould be fuppoſed to act upon them; 
they 


are not eaſily dilatable beyond their common 
tone, nor have they that contractile to re- 


Nor themſelves when e that the arteries 
have. 


on the other hand the arteries are oily dilata- 
ble, and capable of again reftoring tbemſelves; 
they are ed with 
* the ſudden 


| reliſtanee at e e terminations 13 OP | 
*£ 


force and rapidity, by 


ſquirt of the left ventricle, and the 


1 aid: the! veins s have no pulſe tie but in 


as Perſous, or in a ſtate anglogous to that of - 
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_ ticular lecture by itſelf, we ſhall here-onl ly TY | 


| 


| 
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en "27-2 Ae of 58 0 veins roo gh wah 5 we : 
Thus we have hitherto. gane et che ackion 

of the heart and the motion of. the blood throw! 
it ; and it's courſe through the. arteries L $ jad veins 


01. 4 


back to the heart. 


There remains now, to complete our. account” of 
the circulation, to deſcribe it's paſſage through the 


lungs; bur as reſpiration is neceſſary to e, ite 


that paſſage ; and as that function demands a par- 


acquaint you beforchand; that the modus of t 
circulation of the blood through the langs is in 
general the very ſame with that in the rel 'of ie Ss 
body; to wit, the blood is thrown out of the Tight 
3 of the heart into the pulmonary arter and | 
all it's ramifications. The pulmonary artery | 
ſemilunar valves near it's origin like theſe of” x 
aorta, which hinder the regreſs of blood towards 
the heart, Theſe arterial branches no doubt have | 
ſome kind of pulſe like the branches of the aorta ; 3 
and propel in the ſame manner their blood into the 
beginnings of the pulmonary veins z and at length 
to the left auricle. So far they agree with the y; 
ſels of the reſt of the body, The material difference | 
is, that reſpiration is neceſſary to co-operate with 
the action of the ventricle, in order to pri "the 
blood through the lungs. 3 
Now if we aſſume this as explained, we have had 
che whole of the circulation before us; and ſhould 
next $9 0 on to give an account of it's diſcovery, the 
proots of it's reality, and ſhew it's infinite advan- 
tage to rational medicine ; but we chooſe rather to 
begin a new lecture with theſe important matters; 
and ſhall fill up the remainder of this with fome 


practical remar 86, ow to our plan, to ſhew 
| the 
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A lo len One 


Lag v. tentibn; it would in time form a too 
III. 
mor was ever "obſerved to follow u * the wound 
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narrow neck But as far as T know, ho 


1 AL bh YI 1 


or the 
Kind, 


of an artery, 

As therefore the anblitifi; that ls e 
wound of an artery, is Aways of the og 
and conſequently the tumor” always 
blood, del ane ra pe 
for it but the operation ; which, Me it is in the 
arm, 6ccafioned by a a prick of a lancet, ſhould al- 


ways be bold 1 Without regard to the 


be of the bifurcation of the brachial artery, or it's 
plitti ip how the radial and cubital branches. For 
chr, are always arterial twigs fent off from the main 
k of the brachial artery above it's fplitting, 
which anaſtomofe with the radial an 
branches. W1xsLow defcribeß no leſs thatt chree Ef 
them as conſtantly found: and therefore there d 
no fear of gangrene or mortification ih the Hmb, 


though the wound in the artery were above rhe bi- 


furcation of the main trunk, or as high as it ever 4 
can be cut by a ſurgeon attempting to open a veih 


in the artn. It is amain chat ſurgeons have fo 
little attended to this ind frave ſuffered themſelves 
ww be fo lng frigtteh tf a bugberr. e mortifite- 
tion of the mb never ſupervenes upon the __ 
of the aneuriſm, if the fargeon hath done his part 
arighr, at leaſt never for want of arterial Mae 
nouriſh it. 


Compreffion in i thi caſe ſignifies nothing * it 


neither can drive back the extravaſated bloed into 
{1 he artery, nor heal the open orifice. The limb 


will be much ſooner gangtened by the compreſ- 


fan, than any faluraty effect be brought your 


that way 


4 WY / 5 4 The 10 ſpecies of aneuriſin is a training of - PA 


latation*of the coats of. the artery without a breach 
or cffufton of blood. 


It Rappens moſt frequently where the blood im- 
pinges with the greateft iorce upon the ſides of the 


artery. 
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artery. And therefore Dr. Douch ass & obſeryes, LE c T. 


there are more true aneuriſms formed in the 0 III. 
of the gorta, than in all the other parts of the dy 
body taken together. 

From the conſideration of the nature of the in- 
nermoſt coat of the arteries, I am tempted to think 


chat the deſtruction of that euer precedes and paves 
5 po 7 ta 8 true aneuriſm; as it ſerves to 


from ſeparating the fibres of the 

— coat from their coheſion, and their inter- 
texture with one another. | 

Thar præter-natural diſtention of veins Which 


3 40 aneuriſm in arteries, is termed varix. If Vanix. 


ſuch a diſtention is made ſuddenly, it is attended 


with pain, as when hæmorroids or piles are firſt 


] 


: 


| brought on, by ſtraining for 2 ſtool; theſe being 
only. varices of the hamorroidal yeins about the | 
verge of the anus. 


| Varix is always occaſioned by compreſſion of 


ſome kind or other, creating obſtruction to the 


1 pProgreſs of blood through the compreſſed vein. 


e LECTURE y. 


ory of the diſcovery of the circdation 3 ad of 
5 reality; it's great ufe fulnefs in phy fic. 


= our laſt lecture we have particularly tonk- LE ct, 
dered that part of the circulation of the blood, IV. 


Which is performed between the left ventricle of — 
e the heart and the right auricle, through the aorta 


and it's branches into theſe of the two ven cave.” 


And we have, for clearneſs ſake, - anticipated ſo 
much of the intended account of reſpiration, and 


the uſe of the lungs, as to acquaint you that the 


blood circulates in the ſame manner through them as 


is the reſt of the body; that is, from N and 


5 ÞW 4 | It 


> *7'; 13 of, Wok On the peritonæum. x2 


* 
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mary, branches intvit's 
with this: difference-onþ 3 — 
ſary to effect that paſſage of ovdhrough the 
lungs, which being an important functiom richly 
deſerves to be- conſidered at large im a lecture by 
itſelf. Tis i , „da bold c Jen? 55 QYAL 


We had in a ding lecture explained the 


un 


E x © T. its ca 
IV. 


in 
only; that Tefpiration is nevef- 


action of the heart; and the Cbutſe of che biodd 


through it's different parts, it's auricles, it's ven- 
tricles, and the trunks of the great Veiel that 
either open into it, or iſſue from it. 

So that by this time we have had 2 full viewof 


5 all the parts of the circulation, bating the effect of 


reſpiration on that part of it, N is « performntd 
N the lungs. #4, 41817 DNS 

We . now paſs to explain the! next function, 

to wit, reſpiration ; but as the circulation of the 


blood is 1 1 o important a ſubje&; fo truly funda- 


mental to the knowledge of the animal 
and 1 to that of the nature and cute of 
diſeaſes, I thought proper to beſtow. à particular 
lecture to lay before you, ; you 811 
iſt, An account of the opinion obths ancients, 


concerning the uſes of the heart and motion of 


bload. before the circulation was diſoovered; 


2dly, The hiſtory of the ifferent * 
led to it's complete 2 by the == 
Haxver ;. 


2 


2dly, Sufficient experimental proofs of ies era | 


and reality; and 
L Laſtly, To ſet forth the adyantages that accrued 


to medicine from it's diſcoye 


1 ſhall ſpeak briefly to each of theſe heads in 
order. 


7 HippacRATE 8. the moſt ancient yſician 
whoſe works we have left, believed, ene 2 by 


any paſſages in them, that the blood had # con- 
ſtant accuſtomed motion thro 


| In kus firſt bock De Morbis he * ee of the 
« yſua} 


ugh the whole body. 


40 for where chere is a circle there is no begi 


} Per that Harvey only revived it. 
in he ſame. wrong headed notion by Dani 


5 . 
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| tiuſual and churſtunt motion of the blood” In His L. x e 1. 

Doole De Code he calls . the veins and arteries the IV. 
n fountains of human nature; the rivers that wa. 
ter che whole body; and which if they be dried 
es up, the man dies.“ 


In his treatiſe De Venis he 
E that the blood veſſels, which are diſperſed 


over the whole body, give ſpirits, moiſture and 
motion, and all ſpring from one (veſſel) and that 
one has no beginning, nor no end, that Ican find, 


beginning. 

Theſe are a few of the cleareſt pafl: patlages amongſt 
many others, which VAN DER LIN DEN hath heaped 
berker to prove that HipPOS RATES certainly 

knew the circulation as it is known at this day, 
He is followed 


„our *, 
— is. plain chat theſe are but general vaghe 


; "opinions entertained rather through ſagacious con- 


Jeckure than: any convincing proofs. And though 


| "thoythould be thought to ſhew ſufficiently that he 


hadageneralknowledgeof ſome circulation or other, 
it is evident they point out nothing of the particu- 
lar modus thereof; and in his treatiſe De Corde, if 


| J that is genuine, where he had an opportunity” of 
:<ciplaying what knowledge he had of it's functions 


and uſes, he delivers ſuch opinions concernin 
them, as are quite inconſiſtent with the modern eſta- 


dnbliſhed doctrine. Take this for an inſtance. The 


* auricles of the heart, (fays he) perform the office 


Hof bellows, to draw in air to cool it.“ 


But further, if HipPOS RATES had known and 


n deſcribed the circulation, could Garten, who un- 


derſtood his works ſo well, who ſtudied them ſo 
.. :foſely, who probably had ſome of his pieces in his 


| 43 hands, which are now loft, or at leaſt had cor- 


cecter copies of them than we have, who was ſo 
Swat an admirer of the divine old man, and ſo 

dee his annex@ to the Theſis de Lienoſis. 

A2T2ealous 
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ze rimplaws for. his glory, and WhO s ſo: laborious and 
IV. inquiſitive with reſpec to anatomy and phyſiology 
11 could this GALAN. have miſſed 
true doctrine of the eirculation from the works of 
HiepocaaTR8 if it had been contained therein ? 
But it never was 
It would have been highly. unteaſonable ſo to do. 


3 ; 
£8 
32 
the 
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was /pretended-that GLE knew: it. 


For Gar EN fearce ever underta kes to aſſign the uſe ; 


of any part that hath a connexion with the heart, 


without uttering blunders and obfurdicies, as thal 
be ſhewn preſently. 41 2 
Upon this ſubje& Procainn's Problems 5 
Ventoribus, and: WorToON's Reflections on angent 
and modern learning, deſerye to be-read. 
From HirrockATEs we pals to — whoſe 
dodripes concerning anatomy and phyſiology, as 
well as the other parts of medicine, were 
to poſterity till the reſtoration of learning. The 
Greeks after him, and the Atabians and their fol- 


Inf 1 


lowers, did nothing but write out and comment 
upon GALEN, till the ſixteenth ——ůů — | 


far advanced: inſomuch that it was 1 

of blaſphemy to differ from and oppoſe him. 
The ſubſtance of Gaztan's d — — 

the action of the heart, and the nen ofs 2 

blood is briefly this; 

That the blood contained in the veins is diftri 
buted all over the body for the ee of 
the parts. 

That the right ventricle of the tient 5 is | the chief 
ſtorehouſe for the reception and perfection of the ve- 
nous blood; 


fit for the purpoſe of nutrition. 

That a great, if not the greateſt partaf the 
blood in the right ventricle tranſudes through pores 
or holes in the ſeptum to the left ventricle) ant 


the remainder PRO into _ een for rd 
tritioon. 51115 


1 hat 


which it attracts from the two venæ 
cavæ, and by it's operation and energy e e 
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ne air, together with the blood tranſuding from the 
eight ventriele, conſtitutes the arterial blood, that 

ein!? I flows within the aorta and it's: branches, and is 
* it. thinner and more ſpirituous than the venous blood: 
„do. being deſtined to convey life and natural heat to 
euſe rhe parts, as the venous blood does nouriſhment. - 
eart, 241 And laſtly, that the diaſtole of the arteries, ab 
mall yell as the expanſion of the lungs in reſpiration, 
:  _ ſerves to ventilate the blood, and let fuliginous 
e in vapours tranſpire. ts e e 
dent This is the moſt conſiſtent view (if any con- 
ſiſtency can be ſaid to take place amidſt ſuch ab- 
baſk ſiurdities) of Garzn's notions concerning the heart 
„ AS | and motion of the blood, I have been able to make 
ards nut; and theſe, chimerical as they are, and built 
The  wpdn no manner of experimental proof, paſt gur- 
ei- rent, and were even held ſacred for about fourteen 
nent venturies, none daring to think for themſelves, or 
ett ſo much as differ from Gal EN; much leſs to con- 
rind trädict or confute him. 9192 i 


That great, that injured name, the divine VESA 
L1vs, was the firſt author of note that adventured to 
detect the errors of Gal Ex, and ſupply his defects 

m anatomy and phyſiology. In the ſixth book of 
his immortal work De Corporis humani Fabwica, firſt 
 publithed in 1543, but by him finiſhed ſomewhat 
ſooner, his dedication to the emperor CHARLES 
the Great, bearing date Auguſt 1 542, after having 
ſet forth-GaLEn's account of the functions of the 

| heart with great accuracy, elegance and ſpirit, he 
_ geclares himſelf quite diſſatisfied with it. but adds, 
that he hath nat hitherto been able to ſatisfy him- 


__ "elf with reſpect to any other: explication of theſe 


matters to be ſubſtituted in it's ſtead. He gives 
Auch reaſons for his diſſatisfaction, as are almoſt ſuf- 
icient to eſtabliſh the circulation. We ſhall give you 
a faithful tranſlation of the whole paſſage, to _ 
1d | OW 


= 


That che left venteicledraws air from the lungs; L E G r. 
es the right one does blood from the cave; which 
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Lor. how near he was hitting the mark. 5 An re- 
IV. * hearſing, ſaith he, the reaſons oß the ſtructure 
of che heart and the uſes of it's parts, vb have = 
* chiefly adapted my diſcourſe to the ſentiments o 
GAE] not indeed becauſe 1 thougm him 
6 every way agreeable to truth, but becauſe: l am 
as yet diffident concerning any new uſe that 
« ſhould be aſſigned to theſe parts, it: heing but 
0 a ſhort ſpace of time ſince I adventured in:the- 
te Jeaſt to diſſent from that prince of ; phyſicians: 
4 But I would have ſtudents: feriouſly to conſider 
the ſeptum or partition of the heart, or the 
4 right wall of the left ventricle, which is as thick 
& and cloſely compacted as the part of 
i heart that conſtitutes the left ventricle z ſo» 
% much that I cannot ſee how any blood can be 
& tranſmitted from the right ventricle to the left 
<<. through it's ſubſtance, eſpecially as the veſſels 
of the heart open into it's cavities: with ſuch 
* wide orifices, not to mention the ng of the 
whe vena cava from the heart. a 118 . I? 
And while I think on theſe things, many other 
« preſent themſelves ro my mind, concerning the 
„ [courſe of arteries, ſuch as that no vein: tothe 
«ſtomach and inteſtines, or even the ſpleen-with- 
* out an artery attending it; and that almoſt the 
<6. whale of the vena portarum hath a concomitant 
te artery. Beſides, there are ſuch large arteries di, 
< ftributed to the kidneys, that we ſhould by no 
means affirm their ſole uſe to be to temper the 
heat of theſe parts; and yet lefs, that the ſto- 
mach. inteſtines and ſpleen receive ſo wide arte- 
* ries as they do, only to maintain natural hens 
there. > 
Add to this, that it muſt be owned for many 
0 reaſons there is a mutual flux and reflux of liquids 
in the: veins and arteries; and that the weight 
4 or gravity of the fluids 8 exerts no o mas- 
ner 3 within them, UA Z 
BE « =_— 
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Thus far VISsALIus. 0 | 
Here are, gentlemen, very large ſtrides. made 
towards the diſcovery of the circulation, and rea- 
. 2 worthy of ſo great a genius, drawn from 
a ma 
te- 
heat noble diſcovery. And it is ſcarce to be doubted, 
dur that if VESs AL Ius had not been called, ſoon after 


jan 


Send beſides that the membranous valves of L x Or. 
, the heart; though they may chiefly/ſerye for the IV. 
ubovementione ae yet do not altogether 
prevent all of he yada 2 

de And in . — when the heart is cut quite 
et through tranſverſely, in opening live animals, 
, vhen it's motion is quite ceaſed, the auricles ſtil] 
* palpitate; and in fœtuſes and ne born children 
l afe ſo very large, who muſt not be convinced 


. 


___«::that'they are formed for a more important uſe 
be. than merely for ſupporting the veſſels? 
And likewiſe there is a much greater difference 
and unlikeneſs between the walls of the right 
and left ventricles, than between the nature of 
© Oitheir contained fluids; not to mention the diffe- 
s fence between the capacity of the venal artery 
(che pulmonary artery) and that of the aorta. 
And there are not a few things more which 
© ©prefent themſelves, and would prompt us to call 
uin queſtion the common opinions of anatomiſts; 
Which becauſe it would be too tedious to men- 
don them all, and I have no inclination at pre- 


36. ſent to make an innovation in part, becauſe 1 


um far from being clear upon the whole, I ſhall 


, put an end to the account of theſe parts.“ 


erly contemplation of the frame of the parts, 


the very way that HARVEV took to complete that 


; Publiſhing the firſt edition of his work, to the cour 
of Spain, where his thoughts were otherwiſe em- 
- ployetl; and where, as he complains himſelf, he 


could ſcarce procure a ſkull, he would have finiſh- /; 


ed his begun purſuits, and been before hand with 
3 | our 


25 Hae DN 1455, * eee bes 


"4 | {no LAs . 


FJ Ly / OE te 
2 _ Fin 
and from-phznomena in opening living animals, 2 2 1 
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Le r. our countryman. His genius, his dexterity, his 

IV. ardour were altogether in comparable 
— However that be, this paſſage 


p ; 


in the celebrated 


work, which was the admiration of all the ſenſible 


and judicious of the profeſſion; and was in the 


hands of every body that could afford to purchaſe | 


it, was like a ſignal for all curious enquirers into 
rheſe matters to exert their faculties, and find out 
ſuch uſes of the heart and it's parts as removed the 


difficulties that ſo great an anatomiſt and phyſſolo- 
giſt had ſtarted. +4 A 


It was not till ten years after, to wit, in the year 
1553, that Micnazr SERVETUS, a Spaniſhn phy 
ſician, famous for his hereſies and tragical end, 


ubliſhed his book, entitled Chriftianiſmi Reſtiturio. 


n that book, which is ſaid to have been a virulent 
and blaſphemous ſyſtem of Arianiſm or Soecinia- 
niſm *, (for there is hardly a printed copy of it 
now to be found) there was a paſſage which clear] 
ſet forth that the blood of the right ventricle: doth 
not paſs into the left through the ſeptum cordis, as 
Garten had taught, ven per parietem cordis medium, 
uli vulgo creditur, ſays he, but from the right ven- 
tricle into the vena arterioſa, that is the pulmonary 
artery, and from thence by the pulmonary vein into 
che left ventricle, magno artiſicio, ſays he, à dentro 
cordis'ventriculo, longo = pulmones Auttu, agitatur 
Janguis ſubtilis. In other reſpects he follows G- 
LEN. See this paſſage in Dover ass's Bibliographia, 
tranſcribed from WoTTon, on ancient and modern 
learning. But in my edition of WoTToN's treatiſe, 
which is the firſt, the paſſage is not by far {6 full 
as Douor Ass has it. Perhaps Wor rom met 


* 


ö 5 ret 5 
But by the title of ſome of the ſections, it would appear 
- SERVETUs was a Sabellian. See the epitome of Gz3xz R's Biblio- 
theca by SiMLER and Fri5ius, in the article MicnasL 
- SERVETUS, JJ uit et nk 


it 


\ 


2 


1 did not ſpread 
of religious controverſies, where one would little 
7 expe 


oh, Wards f. 


The heart, and concerning the pulfe.- 


4 and forwards in the ſame channel. 


e editions of his ook HS oft 205 ey 


1. 


It is probable, chat this Gerig e of SERVETYUS . 


much; as it was contained in a book 


t to find it, and which would be read chiefly 
by divines 3 eſpecially as the whole impreſſion was 
bebe lere by authority and deſttoyed, inſomuch 
enn, is — whether there is at this day one 
4 of it extant 

e e .profelitr of anatomy frft 
Vat Padua, and afterwards ac Rome, repeats rhe 
ſame opinion in his anatomical works printed firtt - 
Sin I5 559, concerning the circulation __— the 
Par ; he affirms himſelf to be the firſt broacher 
of chat doctrine; and it is very probable he had 
dener ſeen nor heard any ! the works of an 
heretic, who was burnt for his hereſy on che other 
ide of the Alps, and whoſe bobks were defttoyetl 


1 bel authority. 


_ ANDREAS Cs4H ius in his Oneftiones Peri- 
printed at Venice 1571, and after- 
e there with his Suæſtiones Medicæ 

"1598, ivers the fame doctrine concerning the 
Y 312 through the lungs, but is more parti- 
Tatar; efpecially concerning the uſe of the valves of 
He mentions 


"the- experiment of the veins felling upon bei 
dien up, not between the heart and © Keri 
Hut on rhe othet fide between the li and the 


Extrernity 3 and accounts for it by erting, that in 
Neep the blood moves from the arteries into the 
Yeitis, and vice verſa, in watching from the veins 


. pinion of Ants Te rt E. (for CæsAL IN uS was 2 
moſt bigotted prripatetic) who maintained, that 
te motion of the blood reſembled the tides of Eu- 
Tripus, going and returning frequentiy backwards 
Thus he _— 

ne 


o che arteries; thus quadrating his ſolution to the 
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Lzc T. the veins and arteries. to communicate and anaſto- . 
IV. moſe together, — em 
— the heart and the veins return it 70 the beat | 


3 3" SF af 


 Haruzs' $ vaſt reading — 


— Anil im wick „ e many 
more, who after Senverus. were appriſed of the 
leſſer circulation, to wit, that through the lungs, 
before Harvey. See his Prime Lines, b 
LXII, and his edition of BoxRRAAVE'Ss Method: 
Studi Medici, in his catalogue of authors who 
5 wrote De Corde. 
os would. be apt to think, after ſo many ſteps 
that the whole thing was brought to light. 
5 s doctrine is canvaſſed and rejected; the 
pa of the blood chrough the lungs aſſerted: 4 
aud eyen in ſome meaſure it's return to the heart 
by the veins; and chat there was little or nothing 
left for Harvey to add to theſe diſcoveries, in or- 
der to complete the doctrine of the-circulation; = 
3 ag bed conſider, 2 there is a e Z 
twixt havi rinci in our 5 
1" drawing the pr = "Py rom them; be- 
* 2 tween, picking. up propoſitions! indiferiminately, 
10 2 7 d laying them together in order to reaſon from 
1M em as in premiſes. Beſides, theſe authors we 
have mentioned do not narrate any convincing ex - 
periments or proofs to eftabliſh the truth of their 
aſſertions. And no doubt they were looked upon 2 
no better than mere opinions, and upon that account 
diſregarded. For above half a century after the 
publication of CæsAL PIN us's book, who went the 
fartheſt of any of them, to wit, from 1571 to 1628, 
the bulk of anatomiſts and phyſicians remained as 
much in the miſt about the 4 ton of the heart, and 
true motion of the blood, as GaLzxn was; to wit, 


till the immortal Harvey publiſhed his firſt exer 
citation De Mou Cordis. 
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paſto- 
| from . | 


Ia of treatiſe Harvey all at once overturnsL ECT. 

fey ves theory, De his owt-new-dodtrine of * IV. 
the cireularion; ' and proves and eltabliſhes it by —— 
er experiments. 

So that Harvey may be fairly deemed thas diſ- 
coverer of che circulation, in as ſtrict a ſenſe as 
bree is ſaid to have, invented the 47th 

oſition of Euel ip's Elemènts; or lord NRBER 


- 


IT © the Logarithms. Both theſe had the way paved to 


A them by what was known before; but they only 
were able to draw the proper concluſions ; and the 


Fer was the very ſame with HARVEZETYT. 


Immediately upon publiſhing the firſt eſſay | he 


Was attackt by ſeveral able writers, as the broacher 
of an heretical ſyſtem. PLEMPTIUS, PRIKROSj, 
relebrated names, and Riol Ax us, the beſt anato- 
A miſt of that age, were amongſt the number of his 


7 And this conſideration is ſufficient to #4 39 
20 7 | . 
V ſecure: the: glory of the invention to him, as it puts A * Ar 


5 ee all _ that the doctrine he publithed 


Was, new. 


We now. come to * third head we propoſed to 


treat of, to wit, the proofs that demonſtrate the 


lity of the circulation of the blood. In ſpeaking 


on which: we do not pretend to exhibit very many 


gof them, much leſs all, for that would be endleſs. 
We intend only to lay before you what we judge 
p ſufficient for the purpoſe. We ſhall endeavour to 
»ttabliſn a chain of plain propoſitions, Which wall 
veonvincingly lead to the concluſion wanted. 

; And firſt, the blood is naturally conta in 
Iwo different kinds of veſſels, to wit, arteries and 
eins. 
y.: This is erident from the reſtimony. of our Knies. 
Me find in the human ſpecies, or in any of the 
amore perfect kind of animals, red blood contained 
Ein two very diſtinct ſpecies of canals, fo termed, 
fot the Aae deren which, 1 we have already 
An VVV —— 
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D1sCovERyY. OF THE Circviation. 


3 ECT, full treated) and, except in' the auricles and ven- 
IV. tricles of the heart, no where elſe. -- 


— The blood in the living body 1s moved through 


theſe canals, the arteries and veins, :progrefljvely.. 
This appears plainly by the phænomena of 

wounds : ita a large artery or a large vein is opened. 

blood ruſhes out with remarkable velocity ; hich 


is a ſufficient proof that there is an intrinſic im- 


pelling force, which urges on it's progreſs while the 
veſſels are entire; and microſcopes afford an ocu- 
lar demonftration thereof, in ſmall animals, that 
have tranſparent veſſels, as in the tail of a tadpale, 
or a young frog's foot. 


T he arteries and veins communicate 3 how 
her. 


his likewiſe 2 from the phænomena of | 
wounds: Open either a large vein or a large artery, 
no matter which, in a living animal; the animal 
will loſe fuch a quantity of blood, as remarkably. to 7? 
evacuate both the arterial and venous fyſtems. 


Another convincing proof of the communication of 


veins and arteries is furniſhed by what we find up- 
on the injection of warm water into a large artery; 
it will make it's way into the correſpond! ng. veins 
almoſt all over the body. 
The blood in the arteries moves from the heart 
towards the extremities and ſurface of the body. 
This is demonſtrated by the effects of ligature up- 
on the arteries. In the amputation of 'a leg or 
arm, a * reſſion muſt be made upon the princi- 
pal artery, between the place of amputation and 
the heart, to prevent an ha morrhage, after the ar- 
tery is cut through, and the limb va taken off. _ | 
if the compreſſion is ſlackened after am 
the blood will burſt rapidly out of the artery in fuch 
a direction, as plainly ſhews that the propelling 
force acts from the heart forwards. | 
| The blood moves in the veins from the farface 
or extremities of the body towards the heart, and 
in 
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Prscovrzr of THE CI RcULAT TON. 


in 2 direction conttary to, aud retrograde from, that LE 
in the artrerie. N 85 


his follows from hst appears in tying up a 
5. vein, in order to perform the common operation 
Aer 


1 blood letting: | The vein ſwells between the liga- 
ned, ture and the extremity, and when it is opened, this 


hich | I flux of blood through it is promoted by chafing 
im- the vein from the Extreniey. towards the artificial 
the z pertufe. © 2 

ocu- A Collateral proof, no leſs rok is drawn from 


that dle valves of the veins, which admit the progreſſive 
pole, motion of a fluid in them only the way we have 
Een 1 | meritioned; to wit, towards the heart, and not the 
how ; contrary one; as anatomiſts well Know, who find 
that veins furniſhed with valves cannot be filled 
a t 1 by att injection thrown into the vena cava from the 
heart towards it's ſmall branches, whereas the whole 
mal arterial ſyſtem may be filled by an injection into 
Jly.t0 tze beginning of the aorta. 

84 n en appears, that the blood flows in the arteries. 
on of from the heart, towards the ſurface or extremities 
d up- e the body; and the contrary way in the veins, to 
rtery; wit, from the ſurface and extremities towards the 
.VEUBS | heat E 


| And that "REP is a Communication between the 
heart arteries 2nd the veins. 


N 


dy. Therefore the blood thrown into the aorta and 
Ire up- e branches muſt return to the heart by the veins. 
leg or For the veins can receive the blood from no 


princi- Lother ſource than from the arteries, as there is no 
n and tbiood contained in any other veſſels in the body, 
the ar- etting aſide the auricles and ventricles of the 
| Heart; but the heart is at a diſtance from the ter- 
n qrination of the arteries and beginning of the yeins, 

in ſuch nd therefore here is out of the queſtion. | 
pelling - 2 Bur a plain experiment, we have already men- 
tioned, puts this matter out of all doubt. Water 
farface *thrown into any remarkable artery, ſuppoſe the 
tt, and Hubclavian,will — return by the ſubclavian vein. 
2 The 


LEz cr, 


DIscovxxy OF THE CIRCULATION: 
The queſtion is now reduced to this 0 00 : How 
is the left ventricle ſupplied with blood, to furniſh 


—— out a freſh quantity every pulſation, to the aorta 
and it's branches? 8 


We have ſeen that there is a patent paſſage 8827 go 


conflux of the two venæ cavæ into the right auric 


and ventricle of the heart; and that there is a pa- 
tent paſſage from the right ventricle into the pul- 
monary artery and lungs; and that there is a 
ſeptum or partition between the two ventricles, 
through which nothing can paſs, any more than 


through the walls of the heart itſelf therefore the 


blood cannot paſs this way from the one ventricle 


to the other. 


It remains, therefore, chat the blood muſt paſs 
out of the right ventricle into the pulmonary artery, 


there being noother way, unleſs the parts ſnould burſt. 


But the pulmonary artery and it's branches lead 


to the pulmonary vein, and into no other path, as 


injections ſhew. 
And the pulmonary vein opens into the left au- 


ricle and ventricle, and therefore the left ventricle | 


is ſupplied this way, and no other. - 
To contract the proofs into a compendious view: 
The blood in the living body conſtantly moves in a 


progreſſive motion through the arteries and the veins, 
but in different and oppoſite directions: In the ar- 


teries from the heart forwards, in the veins back 


towards the heart: therefore the arterial blood muſt 
be taken up by the veins, there being no other 


ſource, from which the veins can be ſupplied with 
blood, at a diſtance from the heart. 


When the blood comes by the veins into the 


right ventricle, it cannot paſs out of that imme- 
diately into the left ventricle, upon the account of 
the impervious ſeptum between them. 

It cannot get back into the veins, the current of 


the blood through them, and the reſiſtance of the 


valves, being againſt fuch a direction of courſe. 


Therefore 
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diſcovered by the immortal Hazxver. 
ſtudents carefully read and digeſt his own book, 
where they will find the doctrine delivered and eſta- 


of reaſon. 


DiscovERV OF THE CIRCULATION. 


Therefore there is no way left for it to paſs but LE Cc T. 
into the pulmonary Arecry j and that paſſage is wide IV. 


and open. | 
From the pulmonary artery there-is no way but 
through. it's ſmall branches, into the pulmonary 
vein; and from thence into the left auricle and 
ventricle: _ 
And thus the left ventricle is ſupplied aft 


with blood every pulſation; and the circulation 


of the blood carried on in the manner we have 


deſcribed. - 


This oh of arguments is to me ſufficiently 
EW of the circulation of the blood, as 


But let 


bliſhed with great candour, clearneſs, and ſtrength 
The two letters of WaLzus, De 
motu ſanguinis and De motu chyli, which are 
ſubjoined to all the editions of BARTHOLIIxE's 


Anatomy, are likewiſe worthy of peruſal, as they 


contain many n proofs of Harver's 


9 
ſtate, ſo our knowledge of the nature of diſeaſes, 


[Rm muſt needs be extremely improved by 


> ets Ee a TORTS, 
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diſcovery. 


We come now ta to the fourth and laſt head we 


propoſed | to ſpeak to; namely, the uſe and im- 7 


Portance of the doctrine of the circulation. | 
A few words may be ſufficient to evince. this. 


The circulation of the blood is the fundamental 
function in the living animal body. It is even life 


itſelf; upon it all the other functions depend, and 


are regulated by it's modus or manner. 


And as the knowledge of the functions of the 
body in health, is the foundation of the rational 
| Joctrine of diſeaſes, which ariſe only from that 
Rate of the body, which deviates from a healthy 


and conſequently of their rational curative indica- 


Our 


LIS. our thoroughly undder i | 


Drecovery: or Tur CtROULATION, 


nental 


IV. function. 18 3 ui ol 
— he ancients, Who were ignorant of the ecula- 


tion, went indeed great lengths by accurate obſer- 
vations of the ſigns and ſymptoms of diſeaſes; 
of their manifeſt cauſes ; of their courſe and termi · 
nation; and of the juvantia and ledentia in diffe- 
rent diſeaſes, and in the different ſtages of the ſame 
diſeaſe : and it muſt be owned, that this is ow far 
the greateſt part of medicine. 
But a knowledge of the animal œco domy, che 
foundation of which is the doctrine of the Wer 
tion, throws a wonderful light on the other + ; 
True theory in every ſcience or art is both the moft 
folid, and' the moſt expeditious introduction into 
the right practical part. £64 he Sra 
The theory of the ancients was perplexed and 
incoherent, becauſe it was falſe : and therefore both 
difficult to be learned, and hard to be retained; 
and even when learned and retained, did not 
along with it ſuch light and conviction, as it would 
have done, had it been built upon trun. 
If it ſhould be objected that, notwithiftinlite 
dur knowledge of the circulation, authors are till 
framing and broaching falſe hypotheſes, both in che 
theory and practice of phyſic; I ſhall) own the 
charge. The human underſtanding,” even in the 
ableſt men, is imperfect and limited; and many 
mix in learned and intricate controverhes, who 
5 very ill qualified to judge of and decide i in 
them. 
But as every doctrine in miedivins müilt be re- 
jected, which claſhes with the doctfine of the cir- 
culation; if we were not poſſeſſed of ſuch a touch- 
ſtone, ſhould we not be daily peſtered with many 
more and wilder ſchemes and hypotheſes than we 
now are, in this ſeribling age; in which, notwithj- 
| RE the vaſt 1 improvement of every branch of 
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KTTET iin TO afin 33 brit X A . . 
Of abe pulſe, and Sol. axo's diſcoveries concerning it. 


A accounted: far the pulſe or beating of the arteries. 
Wie found the reaſon of it to be, that the blood 
is thrown into them by a quick, ſtrong effort of 
the left ventricle of the heart; that it moves in 
them from latger capals into ſmaller, whereby the 
mſiſtance is increaſed; as it goes on, and in their 
capillary terminations is the greateſt of all; that 
upoa tha account of this reſiſtance, the arteries are 
+; diſtended, as they are in their own nature diſtenſile; 
Jud that their conical or tapering figure, in, the 
larger ones at leaſt, contributes ſomewhat. to their 


I!)his diſtenſion or diaſtole of the arteries, when 
the dliſtending cauſe ceaſes, that is, when there is no 
more blood to be thrown into them, pro bac vice, 
from the. left ventricle, muſt be ſucceeded by a 

+ contraction or ſyſtole, becauſe the, arteries have a 
power of reſtoring themſelves, partly by their elaſti- 
e re- | Elty, and partly by their muſcular contraction, 
e cir- © though, as I faid, much more by the former pro- 
AI "= I perty than by the latter : by which contr action 
many the blood is urged on into the venous ſyſtem ; the 
an we (emilunar valves at the mouth of the aorta hin- 

ch of As the principal ſcope of theſe lectures is to aſſiſt 
ſtudents of medicine, and as the pulſe is fo much 
0 | E 4 attended 
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IN a former lecture, (to wit, the laſt fave one) LE c 7. 
1 When treating of the mation of the blood V. 
ough the arteries into the veins, we deſcribed ande... 


54 


Drscovery or THE cincr ATi. 


L x c r. our thoroughly underſtanding han Fundvmmental 


IV. 


function. 4 Sch Og 


— The ancients, who were ignorant of the etcula- 


tion, went indeed great lengths by acturate*obſer- 
vations of the ſigns and fymptoms of diſeaſes; 

of their manifeſt cauſes ; of their courſe and termi- 
nation; and of the juvantia and lædentia in diffe- 
rent diſeaſes, and in the different ſtages of the ſame 


diſeaſe : and it muſt be owned, that this is by far 


the greateſt part of medicine. | 
But a knowledge of the animal Gch im 
foundation of which is the doctrine of the circuls- | 
tion, throws a wonderful light on the other parts. 


True theory in every ſcience or art is both the moſt 
ſolid, and the moſt expeditious introduction into 
the night practical part. nnch 2: 


The theory of the ancients Was Jexel 
incoherent, cable i it was falſe : 45 perplexed api , 


difficult to be learned, and hard to be retained; 
and even when learned and retained, did not carry 
along with it ſuch light and conviction, as it would 


have done, had it been built upon truth. 


If it ſhould be objected that, notwirhiindl 


dur knowledge of the circulation, authbts are ſtill 


framing and broaching falſe hypotheſes, both In the 


ny and practice of phyſie; I ſhall own' the 


charge. The human underſtanding, even in the 
able men, is imperfect and limited; and many 
mix in learned and intricate controverſies, who 


are very ill qualified to Judge of and decide i in 


them. 


But as every doctrine in miedivind wy be re- 


jected, which claſhes with the doctfine of the cir- 
culation; if we were not poſſeſſed of ſuch à touch- 
ſtone, ſhould we not be daily peſtered with many 


more and wilder ſchemes and aypotheſes, than we 


now are, in this ſeribling age; in which, notwith- 


Randing the vaſt improvement of every branch of 


natural 
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; of the pulſe, 7 Sol Ano 8 RD PILE concerning it. 


nee far the pulſe or beating of the arteries. 
We found the reaſon of it to he, that the blood 
is thrown into them by a quick, ſtrong effort of 
the left. ventricle of the heart; that it moves in 
them from latger canals into ſmaller, whereby the 
rliſtance is increaſed; as it goes on, and in their 
N terminations is the greateſt of all; 3 that 
the account of chis reſiſtance, the arteries are 
iſtended, as they are in their own nature diſtenſile 3 
and, that their conical or. tapering; figure, in, the 
2 * at leaſt, contributes ſomewhat to their 


This qiſtenſion or diaſtole of the arteries, when 
1 cauſe ceaſes, that is, when there is no 
more blood to be thrown into them, pro hac vice, 
from the. left ventricle, muſt be ſucceeded by a 
contraction or ſyſtole, becauſe the, arteries have a 


power of reſtoring themſelves, partly by their elaſti- 


4 city, and partly by their muſcular contraction, 
though, as I ſaid, much more by the former pro- 
perty than by the latter ; by which contraction 


the blood is urged on into the venous ſyſtem; the 


ſemilunar valves at the mouth of the aorta hin- 
12 it's reflux into the heart. 


As the principal ſcope of theſe lectures is to aſſiſt | 


| fucks of medicine, and as the pulſe is ſo much 
E 4 attended 


ſay it, for all our hs | 


ely work, if, we were leſs en- 
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Na former lecture, (to wit, the laſt fave one) 1. : or. 
wen treating of the motion of the blood V. 
ough the arteries into the veins, we deſcribed, and Cond 
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Or THE PULSE. 


L c r. attended to in practice, we have thought proper to be | 
V. ſtow a whole lecture upon it with a practical view. 
— As life depends on the exiſtence of the circulation, 
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ſo health depends on it's due ſtrength and regularity || 
and there being ſome arteries in the body ſo large and 
ſo near the ſurface, as that their manner of--beati : 
may be diſtinctly. perceived by the touch, and 
many minute differences diftinguſhed therein, (you 
perceive | mean the arteries of the wriſts) phyſicians 
in all ages, of which we have any account, have 
examined the -pulte at the wriſt by the touch, in 
order to fa udge of the ſtate of 15 ſick; rien 
in acute | 

| — nagy ideal Fray to have) attended 
but very little to it; and ſcarce laid any ſtreſs on 
his obſervations concerning it, He mentions it 
but in two or three places of his works, and there 
only briefly. And this, we may obſerve by the 
by, is a convincing proof that he was e of : 
the circulation. 

But he was ſo great a maſter: of other — 
that he ſtood in leſs need of the art of judging by 
the pulſe, than the reſt of the profeſſion, who were 
not ſo accurate obſervers: a ſtrict attention to 
the different manner of reſpiration ſeems to have 
ſupplied that defect in him. 

'HzropniLus, about two hundred. oath. After 
HiPpPOc RATES, was the firſt who confidered the 
pulſe with accuracy, and wrote elaborate treatiſes 
upon it, which are loſt. Wei 

In Cris us's time, who flouriſhed t an hens 
dred years after HEROPHILUus, we find the pulſe 
was very much canſulted and attended to. Veuis 
maxime credimwus, faith he, fallaciſſime rei. 

GALEN, who lived about a century 3 a half 
after CEI. sus (the former being ſuppoſed to have 
flouriſhed in the reigns of AvevsTus and Tige- 
R1US, and the latter we are ſure lived about the 
middle of the lecond e after 3 J ſay 
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be. GalN wrote moſt laboriouſty and voluminouſly L x c T. 
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ew. upon the pullſe, ſo as to be quite tireſome; he multi- V. 
ion, plies the ſpecies of pulſes much more than is nece- | 


ity; flary, and even ſeems to make diſtinctions where 
and there is no difference. He values himſelf on being 
ting the firſt who firmly eſtabliſhed the doctrine of the 
and pulſe, and reduced it into a regular ſyſtem ; having 
(you found many faults with what HzroepniLus, whote 
2173 books he had read, delivered upon that ſubject. 
have Ever ſince GaLen's time the pulſe hath been 
„ in much conſidered by phyſicians in all ages and coun- 


ially tries; and I believe too much; that is, ſo much 
+: ſtreſs hath been laid on concluſions drawn from it, 
nded that other ſigns have been too much neglected. 

s on We ſhall here deliver the general foundations of 
ns it the doctrine of the pulſe, with that brevity which 
there the preſent courſe of lectures requires, referring 


the vou to writers: of inſtitutions of medicine for a 
more minute detail. e 0 SR 
In the firſt place let it be attentively conſidered, 

_ * hat the younger the perſon: is, the pulſe in health 
zs the quicker. In infants it is ſo quick, that it's 
were beats can hardly be numbered. As one advances 
n to in years, it grows ſlower, and in extreme old age it 
have is naturally the ſloweſt of all. | 

Re According to Sir Join FLOVER's obſervations, 
after Who hath taken the greateſt pains in this matter of 


the any author I know, the number of pulſes of chit- 
atiſes Wren in health runs from ſeventy to a hundred in a 


minute; in youth, from ſixty-five to ninety; in 
hun- extreme old age they may be no more than ſixty, 
pulſe Which is the ſloweſt healthy pulſe he hath obſerved. 
Veni «+ 2dly, The pulſe varies much in different conſtituti- 
vt ens. Thus in FLOYER's tables there are found in dif- 
half ferent perſons of the ſame or nearly the ſame age, 


| the odds of fifteen or eighteen beats in a minute. 

[iBe- But I fear this variation is taken too wide. 

t the _ 3dly, The pulſe differs according to the time of 
the year, and time of the day, it being * 

Bk an 
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[4+ a ir ny in the evening than in — I 
ecording, to the -fulneſs or emptineſs of the 4 
1 — and according to reſt and exerciſe. ; In 3 
general the pulſe is quickened and raiſed by Dea, A : 
_ exerciſe, fulneſs of the ſtomach, bigh meats and 
ſtrong drinks ; and is lower and rendered-ſlawer. by 4 
oppoſite cauſes. Every ſuddan anne che 

UAE io ads b n i 
Hence Cunars had gpod reaſon to. call the pulſe 9 
Fallaciſima res. And the practitioner et e. 230 
to make allowance for the diverſity of theſe cir- 3 
cumſtances I have mentioned; and likewiſe not 
loſe ſight altogether of other figs about the pa- f 1 
tient beſides the pulſQ. ; 1 
From what hath. been ſaid, it may be obſerved, 1 
that the fureſt concluſions are for the moſt part to be 1 
drawn from the pulſe, not conſidered abſolutely, 
but relatively; that is, from a morbid pulſe com- 
pared with itſelf when in a ſound ſtate, or with 
xfelf at different times in the ſame diſeaſe. . "= 
But practitioners can in a general way find that a2 
pulſe is diſordered, though they have not felt tjge 
Aame perſon's pulſe before, if it deviate very muck 
3 from the common ſtandard. A healthy pulſe in a 
grown up perſon, in our climate, runs about ſeventy 9 
beats in a minute, a ſmall matter over or under. 
4 2 The chief * of pulſes conſiſt in dif- 
A 41 ferent ſtr weakneſs, greatneſs or fulneſs, | 
and ſmallneſs; quickneſs and ſlowneſs ; equality 1 
or inequality. 1 
That pulſe which is ſtrong, full, equal, and 9 
flow at the ſame time, is the beſt pulſe of all; and 

it's contrary. the worſt; to wit, a weak, ſmall, quick, - 
and unequal pulſe, eſpecially if it intermits, which 
is the worſt kind of inequality. And a pulſe is 
: better or worſe, the more it partakes of the good 
| or bad qualities we have juſt now ſpecified ; and 
the higher the degree of theſe qualities 1 is. 
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And vice verſa, that kind of: pulſe is in a ge⸗ | 
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But 25 to the particular 3 that are to 


ſe de drawn from the different phenomena of the 


pulſe in particular diſtempers, theſe are to be learn» 


Ar "1% ed from Nu ef on _ men and N of 


pie. 
Abzw, as I have ad, hack wrote very elaba\ 


W rately and voluminouſly on the pulſe, — that 
few can have patience enough to read him through- 
© | out. - His treatiſes upon that fubject ave fo much 


te more tireſome, as his theory is ſtark naught; 


n- thtongh bis ignprance of the circulation; and yet he 
= throws it out with as much confidence, as i it 
amounted to demonſtration; which is GaLen's 


3 great, and I may almoſt ſay, unpardonable faul. 


What Pros er Aspinvs, in his celebrated books 


1 = Pre 9 * Vita & Morte, delivers concerning 
4 le, may be looked upon as no bad Ame 
0p = AlL Ex's doctrine of the pulſe. 

1 And BoERHAA x in his Inſtitutions gives you 2 
1 or two the whole ſubſtance of what the an- 
2 ciefits knew of the pulſe, with his ufual clearneſs 


_ and pithineſs. His own commentary on that chap- 
ter publiſhed by HALLER, though ſhort, is ſufficient 


do clear up what may appear to te beginner difficult | 


in the text, through it's conciſeneſs. | 
hut a very conſiderable improvement and en- 
wy largelnent of the doctrine of the pulſe hath been 
pPubfiſned to the world within theſe twenty-five 
._ years laſt paſt, T may lay fince the year 1737, at 

4 r. NHELL's book, of which more 
9 by and by, was firſt publiſhed. * 
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But let us always keep this maxim in view, to L xc r. 
1 — that that is a commendable pulſe, which nearly V. 
i en to the ſtandard which is natural to the. 
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Gb: | OF THE-PULsE. 1 
LzcT: Francis Sol AN O DE Luck, a phyſician of An- 
V. tequera in Spain, of very moderate learning, but a 
very accurate and nice obſerver of the pu ſe, hav- "8 
ing made very important diſcoveries in that way, 
publiſhed them in a large volume in Spaniſh, en- 

_ titled Lapis Lidius Apollinis, but ſo covered: by, 

and as it were buried amidſt other things little re- 

lative thereto, that no notice was taken of them, | 

at leaſt by phyſicians of other countries, for ſore | 


At length the very learned and ingenious Dr. 
Juks NIR ELL, who was then phyſician. to tbe 
Engliſh factory at Cadiz, after peruſing carefully this 
book, and being ſtruck with the wonderful prog- 
noſtics contained therein, was excited by, a 
laudable curioſity to go to Antequera to converſe 
with Dr. SoLano, in order to be thoroughly ſatis- 
fied of the truth of his doctrine; and, after ſtaying 
two months with him, returned fully info ( and "2 
convinced thereof; and publiſhed a moſt accurate 
and diftin& account of every thing relating thereto, 
Which book of Dr. NineLL's hath now bore a fſe- © 
cond edition. | Bend bt eto, : 
As the hiſtorical truth of the facts is put beyond 
all manner of doubt, they being vouched both by the 
principal people of the places where they happened, 1 
even by phyſicians, who, though at firſt 
of a different opinion from SoLAxN Oo, yet were at 
length convinced of their own errors, and ſo candid 
as to atteſt it under their hands; I 8 it 
would be an undertaking both agreeable and uſe- 
ful in the republic of medicine to ſhew that 
SoLAxO's doctrine is likewiſe conformable to the 
known laws of the animal ceconomy. And as I flat: 
ter. myſelf J have ſuccceded in my deſign, I have 
drawn up and publiſhed a ſhort treatiſe in Latin 
on that particular ſubject, the ſubſtance of which 
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I here lay before yau. 
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The 


Or THe PULSE. 
The diſcoveries of SQLANO, we are to treat of, L 
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* IF called Aerotos, chat is dis feriens, ſtriking double, 
which Dr. NIRELL terms the rebounding pulſe, 
but 1 think may be as fitly called the double pulſe, 
that being a plainer appellation, Sor Ax o hath ob- 
ſerved often to preſage critical hemorrhages by the 
* noſe in acute diſtempers ; and that cheſe hemor- 
rlhages are the nearer at hand, the more frequently the 
p - 2 double ſtroke recurs amidſt the other regular pul- 
ET. 2 farions; and the quantity of the effuſion of blood 


N 


Vuocll be the greater, the more the ſecond beat exceeds 


8 


tis | the firſt (in the double pulſe) with reſpect to ſtrength 
and vigour. | 5 . 
2 dly, That the intermitting pulſe in like manner 
portends critical diarrheas, which will be the 
more copious, either as to the number or quantity 
of the ſtools, the greater the intermiſſion or ſtop is. 
Zadͤly, That a particular kind of pulſe, which he 
is I believe the firſt obſerver of, and calls by an 


reto. 4 out of the way name, pulſus inciduus, (Dr. NifeLL 


terms it the unequally riſing pulſe) portends critical 


2 ſweats. In this kind of pulſe there are ſometimes 
[0nd Fl 


« 7 
* 


firſt 4 ing in ſtrength and fulneſs; fo that if there are 


concerning prognoſtics from the pulſe, which, 
as 


ft, That kind of pulſe, which the anciefity wy. 


62 Or uE PULSE, 


LI o r. av they are certainly trus in fact, ve Gil owns 4 
v. deavour to account for according to the eſtabliſhes | 
— roles of che animal œο ο ÿ ww... 

That what I am going to lay before . ey 0 
be the plainer and clearer, 1 ſnail premiſe the fol. 
lowing undoubted truth, to wit, that the living ani- 
mal il dody: is ſo wonderfully made, as not onily to 1p 

orm it's manifold funtions aright, White in 
— when out of order, endeavours to recti: 1 

— is amis, and throw off what i is noxious, ' by 

moſt commodious and effeuil means that 4. Wl 
organs are capable of bringing about; unlike in this 9 
as well as in numberleſs other re to artificial 
machines, which, when they are hurt or imp n 
any part, cannot ſet themſelves to rights, but, con. 9 
tinuing their motions with a blind mechanical im- 
nor go on "_= and eee themſelves | 4 2 

"No mortal was ever more deeply eee with 2 
this truth than the divine old man, who in many | 
places of his works ſpeaks of nature as ſufficient 
in all things for animals; as a principle that, with- 
out being taught, knows and executes every thing i 7 
neeeſſary wr their preſervation and he has rhany | 1 
other expreſſions to the ſame 8 

And the more extenſive our | nowledgeof\ the ani. 3 
this truth prefent themſelves. We ſhall here only | 3 

mention a few. 1 

When any acrid or rough particle falls into 5 . 
2 ummediately the orbicularis palpebr 

uſcle is convulſed, and tears ſqueezed out in a | 

ce; by which the noxious matter is due, 

if it can be diluted; and if it cannot, it is ſet a . 
oat, that it may be diſſodged; and either ſhoved 
towards the lachrymal caruncle, where it =I | 
more eaſily born; or taken out. In like _—_ ; 
if any thing offends the olfactory nerve, it i- ; 
thrown off by —_ the moſt efſecual way of f 
getting 1 
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7 8 Or THE PULSE. 


en. 4 
e 1 E . — of the ſufferer, but even againſt his will. 


ing bellebere, Zanbe beſt anatomiſt. Whatever is of- 
4 fenſive to the ſtomach in a certain degrer is thrown up 
by vomiting; what is troubleſome to the. inteſtines is 
giſcharged by ſtool. When che maſs of bloodand the 
TI | juices derived from thence are changed in fuchaman- 
octi· net, as not to flow: freely enough through the capil 
by lar y veſſels, ſo as that che functions of health may go 
3 1 on aright, a fever is raiſed; by means whereof the no- 
this; Kious matter is concocted and rendered fluxile, and 
ial | fit to be expelled aut of the habit by ſweat, urine, 
ſtool orotherwiſe. In ſhort, we may with SYDPEWHAM 
pronounce diſeaſe in general to be nothing elſe but an 
effort of nature attempting every thing in it's power, 
b. in order to expel the morbific matter out of the bo- 
9 1 * for the ſafety and recovery of the diſeaſed perſon. 
This maxim being laid down, let us apply it to 
ing for Sol Axo's obſervations from the 


the pulſus dierotus, or double pul | 
"2 - In this kind of pulſe, the ſecond beat 1 the 
i iN firſt ſo rapidly —— quickly, that the leaſt imaginable 
771 1 C interval can be perceived between the two ftrokes. 
No I contend, that a pulſe of this kind is the moſt 
commodious and effectual way of burſting veſſels 
9 chat can be brought about by cauſes acting within 
111 4 the body, and therefore when we perceive that na- 
ture hath excited that effort, it as rationally por- 
2 Jad. an hemorrhage, as an) other cauſe beginning 
'Y and perſervering portends it's effect. 
7 For, by this kind of pulſe, the arteries being di- 
er a: lated by the firſt ſtroke, are again urged ſo quickly 
— dry the ſecond, as not to have time to recover their 
ye  cohelion, by repeating the cloſe contacts of their 
between the two ftrokes. The. ſecond 
2 u 1 dle rakes heben at a — when 


on. 9 | 


rid of it. But all this is done not only without Lrer. 
A plain countryman will-ſneeze as heartily upontak- Gonynned 


L c T.in the common regular way of beating, in which 
V. 
wa it's narrowelt dimenſions, before it is again dilated. 


veſſels will be multiplied. - 


directly from the heart, ſpringing from the external 725 


Or THz Purs E. 


the artery is left at it's freedom to reſtore itſelf to 


Let us illuſtrate the thing by an — 0 1 
Suppoſe a wall was to be — down by a battering - 
ram, after the manner of the ancients. If one N 
ſtroke of the machine ſhould be fo quickly repeat- 
ed after another, as that the leaſt perceivable inter- 
val of time intervened- between them, would not 
the wall be demoliſhed by much fewer ſtrokes ſo 
redoubled, than if they were made at ſuch: a-diſtance. | 
of time from each other, as that the wall, which 
gave ſome way by the firſt ſhock, might recover 
it's perpendicular poſture, and the ſtones and mor- 
tar in ſome meaſure regain their coheſion 2 
In like manner it is plain, that a few double irokes: 9 
of the pulſus dierotus will have à greater effect to 
burſt ſmall arteries, than a great number of regular 5g 
ſtrokes of equal ſtrength. " 
Anditisno leſs evident, that the more frequently: 3 
the double beat recurs amongſt the other regular 
pulſes, the hemorrhage will be the ſooner brought 
on; becauſe thereby the chances of dnn che 0 


Further, as it is the ſecond ſtroke chat finiſhes he 3 
ruptu re, it follows, that the more the ſecond ſtroke 
exceeds the firſt in ſtrength, the more plentiful the, 
hemorrhage muſt be; as more numerous veſſels 


muſt be broke thereby, and the rupture and lace- 


ration made wider; which perfectiy tallies with "WM 
SoLano's obſervations. 1 
If it ſhould be aſked, why this double pulſe 9 
ſhould prognoſticate an hemorrhage by the noſe, ra- 
ther than any other, my anſwer is ready. The 
ſmall arteries ſpread upon the membrana Schneide. 
riana in the cavity of the noſe, are propagated 5 


carotids; and therefore ſuſtain a pretty ſtrong im- 
88 from the 1 3 and. b are expoſed to 
the 9 


Or THE purex. 


other arteries have, that are buried amidſt conti- 


rceries are ſtrained and moleſted, a ſneezing ſome- 
times is brought on, through irritation of the 
nerves, which ſtrongly co: operates with the original 
¶ cauſe, to bring about a rupture of them. Upon which 
account hemorrhages by the noſe, (if we except 
the » menſtrual diſcharges of the ſex, which are 
brought on not by a rupture, but a dilatation of veſ- 
= els) are both the moſt ee, and the moſt co- 
4 pious of any in the human 
** So that the whole amounts 10 this, that a 
8 che animal machine is out of order, and when the 
[| goſt effectual relief, that could be adminiſtered to it, 
would be a breach of the veſſels in the noſe, nature 
makes uſe of the moſt. proper means of accom- 
— : pliſhing that breach, to wit, by exciting the double 

1 Polſe; 3 Which is the moſt effectual way, the modus 
1- 2 unicus of producing that effect. 

| 


Nor is this to be more wondered at, than that 
the eye waters when any ſharp or rough particle 
gets into it; or that ſneezing is exci e by any 
irritating powders being drawn up, noſtrils ; 

heſe- are neither leſs ingenious contrivances, nor 
| 9 eſs intricate in their natures, than that which we 
have now explained, though they are more uſual, 
Pad therefore leſs aſtoniſhing. | 
We come next to conſider the ſecond e of 
1 Sol ANO's diſcoveries, to wit, the preſages to be 
ran from the intermitting pulſe. This kind of 
pulſe, as we have already mentioned, he found to 
Portend critical diarrheas in acute diſtempers; 
dis denote that they will be the more copious, the 
longer the intermiſſion or ſtop is perceive between 
one beat and the next. | 

Me hope to ſhew, that this prognoſtic | is no lefs 
ational and agreeable to the laws of the animal ceco- 
ry; than what we have juſt now been treating of. 
F But 
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i the open ait, and therefore want a ſupport ini ECT. 
5 | guous ſolid Parts. Add to this, that when theſe — 
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effectually irritate them into contraction, and make 2 


in filling, the paſſage of the blood 0 . 4 


off, and ſo the next diaſtole of the arterial — 


will be in ſome meaſure emptied, and drained of 


Or THE PULSE. 


But let us previouſly take into conſideration he 4 
nature and cauſes of the intermitting pulſe. -— | 4 

If, immediately upon the back of one contrac. 4 
tion or ſyſtole of the arterial ſyſtem, the venous 
blood is not ſent quickly enough, and in facie 1 
quantity, into the right ſinus and auricle of the i i 
heart, ſo as to fill and diſtend them enough; and 


them throw their blood into the right ventricle f 
in the uſual time and rithmus, then the pulſe I 
muſt ſtop for a ſpace, and become intermit- | A 
tent: for if the right ventricle is longer than uſual |} 


the lungs muſt be delayed, and conſequently the ö 
ſupply of the blood to the Pick ventricle muſt bs En 


muſt be ſo much the longer in returning. 1 pr 
This being duly conſidered, let us apply it to 

Solano $ prognoſtic drawn from the i interrnitting | 

ulſe. 

: While nature is bringing about critical diarches|f 1 

in diſtempers, if the pulte is upon that account oh j 

any wiſe remarkably changed, it muſt be into tir 4 [ 

intermitting Kind ; upon the account of the ſeceſſon 


23 7 
; 8 


We 
of ſerous matter, of which looſe ſtools confi. 
from ſanguiferous veſſels into the lateral canals BN : 
which convey it into the ample cavity of the inteſti· 
nal tube. 


By which means the veſſels that contain red blood. : 


their uſual quantity of liquids ; and ſo the 1 
ſinus and auricle will not be ſpeedily enough fillel 
and irritated into contraction; and, all the other 
uence: I have juſt now mentioned will fol 
low. 

It will likewiſe follow, that the greater quan | 
of the matter of a diarrhea is carried off by late - 
ral ſerous veſſels into the cavity of the inteſtines, 4 
the more the veſſels that carry red blood will be 


emptied, 9 


I 
ound 


rac. | 


Or THE Puls. 67 
_ empiicd, and grained of their proportion of L x c T; 
© fluids; and therefore the ſtop of the pulſe will be V. 


nous | W termiſſion | is hetween the two beats of the artery, the 
den more copious a diarrhea is prognoſticated; which 
ce YE exquilicely agrees with SoLayo's obſeryations. 
9 But here we muſt, with Dr. NIHELIL, diſtinguiſh 
— . properly, and limit Sol ano, who upon this head 
ricle 9 hath made his concluſion too general. As every 
pulſe kind of intermitting pulſe is not occaſioned by a 
mit: ſeceſſion of ſerous matter towards the bowels, ſo a 


rhe longer. And conſequently, the greater the in- | 


uſua! 


diarrhea is not always prognoſticated by an inter- 
mitting pulſe, though! it often is; and therefore other 
circumſtances in the patient's condition are to be 
put taken in, and carefully conſidered and weighed. 


We are now come to the third and laſt article of 


Sor AN os diſcoveries, to wit, his prognoſtics ta- 
; | en from the pulſus inciduus, as he calls it, and 
b Which Niners calls the unequally riſing pulſe. 1 
. ch, it may be called ſimply pulſus aſcendęus, the 
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15 5 kind of pulſe, as I have ſaid before, every 


1 roke riſes above the one immediately preceding, in 
ſtrength and fulneſs. Sol AN O found ſometimes 


nfl, only two beats of this kind joined together, ſome- 
anal, times three, and ſometimes four; but never ab- 


tines 


ed any. greater number. 
He found that this kind of pulſe, if it was ſoft, 


. 9 vas in acute diſeaſes a moſt certain; forer unner of A 
— Aritical ſweat 3 and that the ſweat preceded by is 13 
+ ways the more , copious, the greater the number 
dpf luch ſtrokes joined together is, and the more 
Rach; following ſtroke riſes above chat immediately 

preceding it in ſtrength and fulneſs. 


He ſays likewiſe, that he always found that kind 


ii pf pulſe ſoft, except in one inſtance, in which jt 


late · being hard. he taking other ſigns about the patient 

to conſideration, prognoſticated a Critical jaundice, 

kich came on as he had foretold. | 
F i | The 
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68 Or Tur Pos x. 
LECT. The rationale of this prognoſtic is not more 
V. difficult, than that of the other kinds we have ex- 
L—— plained. The efforts of the heart and arteries, 
which conſtitute this pulſe, are as exquiſitely a. 

dapted to excite a ſweat, as the pulſus dierotus is to 
effect a breach of the ſmall arteries of the noſe. 
For let us ſuppoſe in an acute diſtemper, the mor- 
bific matter concocted and rendered fluxile, the | 
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pulſe propels the concocted fluxile ſerum farther | 
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ſels, till at length their extremities are completely 
opened in the ſurface of the ſkin; after which the 
canals being moiſtened and relaxed, the common 
regular ' pulſe is ſufficient to keep up the ſweat, _ 
while it's matter continues to be ſupplied. 1 
Thus we have ſhewn, that there is a relation 
founded in the known laws of the animal ceconomy - 
fubſiſting between the ſigns and the things ſignified 
in theſe new obſervations of Sol Axo's concerning 
the pulſe; which are the greateſt addition to, or 
improvement of, the general doctrine of ſigns, that 
medicine can boaſt of ſince the days of H ir- 
POCRATES, | And 


* — 
5 2 4 
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Or ResPIRATION. 
And therefore every practitioner ſhould make 
EE himſelf acquainted with them, and carefully per- 
. = uf and digeſt Dr. N IHELL's book. Very often 
one gains more credit by lucky predictions, than 
by the moſt regular and ſucceſsful cures, 


EC TURE VI. 
D reſpiration. 
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E have ſeen what life is, and wherein it con- LE Or. 
ſiſts, to wit, in the action of the heart, and VI. 


12 
Tr : in "+ . l . 5 
con. the motion of the blood cauſed by that action. 
far. Webhave particularly and minutely deſcribed both 
Req theſe; and have traced the blood in it's courſe 


3 through the auricles and ventricles of the heart into 


ding 
rther WE; 2 | , 2 
vel. Ibis we are at preſent to take into conſideration, | 
etely| and explain it's nature, inſtruments and effects. 
b the - RESPIRATION is the alternate drawing and 
mon pelling air into and out of the lungs, whereby 
vat, heir cavity and volume, and that of the thorax or 
Cheſt in which they are placed, is alternately en- 
ation larged and diminiſhed. | © oo 
nom hat the nature and circumſtances of this function 
ified may be the more clearly underſtood, it will be ne- 


ceſſary to premiſe a brief account of the ſtructure, 


rning ; 

o. & firſt of the thorax, and next of the lungs. 

"har The thorax is a large cavity, ſomewhat in the 
en hape of a cone, reaching from the under part of 


. 70 Or RTSIIKATI10 G. : 
4th; L.z o 7. the neck to the abdomen or lower belly, from 
100 VI. Which it is divided by the diaphragm. The bones 
10 — that form and e it's cavity, are the twelve 
110 vertebræ of the back behind, twelve ribs on each 
104 ſide, and the ſternum or breaſt bone befofe. As the 
i i diaphragm, which parts it from the abdomen, is 
WA. not horizontal, but ſtanting downwards and back. 
[1 1 1 wards, it's cavity is conſt iderably ſhorter before 
1104 Tdhan behind. The ribs, which form and guard the 
[1 {l'| greateſt part of the cavity of the thorax, are all 
1604 | articulated with their refpi ctive vertebræ, in ſuch "1 
1 2 manner as to admit of a motion upwards and 
Wh downwards, with ſome degree of rotation at their 
Wit inſertion, like the motion of the ball and ſocket. [ 
IJ! They are likewiſe all, except the twelfth or lower. 4 
191k. Moll, connected and articulated with the ſternum 1 
Tt or breaſt bone, by the intervention of cartilages, | hy 7 
bl as to admit of the ſame motion, to wit, upward | bo 
I and downwards. 1 
| The ribs are all more or leſsarched, being env v 


outwardly and concave inwardly to ards che cavitj 1 
of the thorax. The firſt and upper is the moſt | 
crooked of them all, and it's poſition is moft " 4 
right angles with the ſpine; ; and therefore, when thꝰ 
ſpine is erect, it lies almoſt N nary The ribs: 5 
às they deſcend grow each gradually longer, than 
thoſe above to * ſeventh; and they all become 
por oblique in their direction towards the ſternum. 3 
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rom which ſtructure it follows, that if the fibs 
are all moved upwards round their articulation 9 
with the vertebræ, their arched middle parts will 
be puſhed outwards and laterally, and the fter- Y 
pum, to which they are joined, outwards and for- 
wards; and conſequently, the cavity of the thorax 
will be widened and enlarged. 1 
But there is a ſer of muſcles that perform this a 
office,. to wit, the intercoftals both external and 
internal. They run obliquely from the edges of 2 
every nb, to thoſe of the ribs neareſt each other, 
2 for 


Or RrSPIRA TION. 


cle . nal have a direction contrary to that of the internal, 

each by which contrivance their joint action becomes 
s the the more ſteady, the ribs being pulled in the diago- 
N, 18 1 nal of theſe two directions; that is, neither = 
wiagrds nor backwards, but directly towards one an- 
bother; fo far are they from antagoniſting one an- 

other, as ſome phyſiologiſts have taught. Dr. 
| Horx hath given beautiful and accurate figures 
2 | of them in his book on reſpiration. 


s and When theſe muſcles act, they endeavour, as I 
their have ſaid, to pull the ribs nearer one another; but 


cket, 1 s the ribs are gradually the more moveable the 
wer- # lower they are, the firſt and uppermoſt having ſcarce 
rnum any motion at all, by their Joint action the whole 
es; 1h Grim of the ribs (except the twelfth or lower- 
ay oft, which is faſtened to the diaphragm, and 
1 rherefore follows it's motion) is lifted upwards, 
4 and the cavity of the thorax widened and enlarged, 

1 the manner I have ſaid. | 
This widening of the thorax any one may experi- 
at ence in his own body. Apply a fillet or garter 
round the broadeſt part of the cheſt, and imme- 
x Giately after ex{piration obſerve the exact meaſure ; 
* then. draw in your breath ſtrongly, and you will 
come 4 nd that a longer line will be required to go round 


fibs A But-there is another contrivance to enlarge the 


lation 
s wil! micriff. This muſcle, which, as I have ſaid, di- 


fter- | vides the thorax from the abdomen, ariſes from 


I for- "the ſternum befoxze, from all the ribs on each ſide, * 


hotax | from the twelfthgto the ſeventh z and behind, from 


the laſt vertebra of the dan and the frſt one or 


1 this ©wo of the loins. It's fibres run fleſhy from the 
| and "9h cunt towards the centre ſome way, and 
es of then become tendinous; the whole tendinous part, 
Ther, in the middle, in figure, ſomewhat reſembles the 


for | F 4 figure 


than beforg, by an inch or more in « middle · zes 


wity of the thorax, to wit, the diaphragm or 


71 
bor the whole length of the ribs; and from the Lor. 
for rib to the loweſt. The fibres of the exter- VI. 
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72 Or RxsSPIRATION. 1 
LE e r. figure of the ace of clubs. It hath, beſide 2 
VI. muſcular appendixes, one on each fide; ariſing from E 
wa the third vertebra of the loins ; which proceed up, I 
wards fleſhy, and are inſerted in the tendinow | 7 

3 The whole diaphragm, as was obſerved Fi 

fore, ſlaunts; it's anterior origins being re- 
markably higher than the poſterior ones. It is no! 

plain, but remarkably convex towards the thorax, and 
concave towards the abdomen ; inſomuch that it 5 

middle or centre riſes always higher in the thorax, 5 

than it's higheſt origin at the ſternum. | 1 


When it acts, the fleſhy fibres ſhortning pull 1 
the tendinous centre towards their origin, that is, 
downwards, thereby rendering it plainer and leis 5 
convex, and ſo lengthens the cavity of the thera L 
downwards. b 


Here then is a double way of enlarging this ca. 1 
pacity of the thorax; by the intercoſtal muſcles 
raiſing the ribs it is made wider; and by the action I 
of the diaphragm it is rendered longer, or deeper. # 
Let us proceed to ſhew for what purpoſes this me. 
chaniſm 1 is intended. L 
But we muſt firſt explain the ſtructure of the lng 10 
The lungs are ſituated in the cavity of the thorax. 1 
They are divided into two large parts called lobes, 
the one on the right, the other on the left fide, 
which are ' ſeparated from one another by 78. 5 
leren of the pleura (the membrane that lines 
he whole cavity of the thorax.) This Nedecten 5 
OPT OY oe mediaſtinum, divides the thorax into two 
Th ſeparate cavities, that have no communication 
with one another; inſomuch that if blood; or pus, of 
water is poured out into one of theſe, it can find 
no entrance into the other. But as the heart and 
pericardium, with the great veſſels that open into 
it, and iſſue from it, are contained in the left div! 
ſion, upon that account the left lobe of the lungs 
15 mdr! leſs than the right. 5 
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into the mouth; it's opening is called glottis. It is 
1 compoſed of different cartilages firmly faſtened to- 
| which are furniſhed with proper muſcles, 
chiefly ſubſervient to the purpoſes of the voice, and 
likewiſe inſtrumental in ſwallowing, 


t it's; The aſpera arteria or trachea is continued to the 
Irax, uu arynx, and proceeds downwards towards the lungs. 
Alt is a firm tube, made ws, of cartilaginous rings, 
pull Joined together by muſcular fibres. Theſe rings 
at is, are incomplete backwards; probably, that it may 
| lels yield there ſomewhat to the aliments diſtending the 


2 — in ſwallowing, that lying immediately 
Hbehind the larynx, or nearly ſoa. The whole is co- 
e ca. br ered on the outſide with a cellular membrane; and 
aſcles F ined on the inſide with a ſmooth poliſhed one. 
ction : It deſcends entire into the thorax, as far as nigh 
eper. | 4 the baſis of the heart; and there divides into two 
me. 2 great branches, the one right, the other left; which 
again are divided and ſubdivided into leſſer and 
leſſer ramifications; and ſo diſtributed through 
ora: all the ſubſtance of the lungs, terminating at 


obes, length in ſmall membranous dilatable cells or ve- 
de, ſiecles. 

S. The pulmonary artery, which we have had fre- 

lines quent occaſion of mentioning before, ariſes from 


two the lungs, and, being divided and ſubdivided into 


ation branches gradually ſmaller and ſmaller, is diſtri- 


us, o buted all over the ſubſtance of the lungs. It's 


| find ſmalleſt capillary branches become the origins of 


t and {the pulmonary veins, which likewiſe run all over 
into the lungs, accompanying their correfponding ar- 
divi- teries: and at length form the great pulmonary 


lungs vein; which opens into the left finus and auricle 
4 of the heart, 


Che = 


The external air finds admiſſion into the lungs by Lx Or. 
2 wind- pipe, called trachea or aſpera arteria, the VI. 
Fo ead or upper part of which, called larynx, opens 


Het the right ventricle of the heart, proceeds towards 


= — ns Jo * — — HIT > . 
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Lier. But beſides theſe branches of the pulmonary ar. 
VI. tery that carry red bloed, and tranſmit it to the 
veins to be ſent back to the heart, it likewiſe fend; 


off extremely ſmall lateral ſerous veſſels, which open 


into the inſide of the bronchiaand veſicles all along; BY 


and furniſh them with a moift extreme ſubtle fluid, 
or rather vapour, which bedews their internal ſur. 
faces, hinders them from growing together, and pre. 


ſerves them ſupple and dilatable. This appears from 
warm water, or even a fine injections paſſing from 


the pulmonary artery into the cavities of the bron- 


chia. Kaw mentions his having aften repeated this 


experiment with ſucceſs. 


So that the lungs, beſides it's external membrane, 
and it's cellular texture, is a congeries of air veſſels, 
and veſſels which carry blood or juices derived from 
blood]; and theſe two kinds of canals are fo uniformly 
diſperſed through the lungs, that in every phyſical 7 


point there are branches of both all over. 


Before we explain the action of reſpiration, we 
ſhall from natural philoſophy give a ſhort account 
of the properties of that fluid, which is alternately - ” 
drawn into and expelled out of the lungs thereby, 
to wit, the air; and explain it's principal proper - 


ties. 


Air is a tranſparent, and therefore inviſible fluid; 
(except when pretty large portions of it are incloſed 
in another medium, as glaſs or water, and then 


it appears white). 
It is elaſtic, that is, when compreſled it endea- 
vours to reſtore itſelf with a force proportionable, 


and nearly equal to the preſſure. From this pro- 
perty it is ſuſceptible of tremulous motions or vi- 


brations; and is the medium of ſound. 


It is heavy in a certain degree, being in propor- | 


tion to water as 850 to 1, at a medium, for the 
weight of air varies, as appears from the phæno- 


weighs 


bo G4; 
3 
* h = 7 Es To — * 
I 3 


mena of the barometer; ſo that if a pint of water 
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ar- weighs a pound, a pint of air will weigh ſomething Lx 
e more than nine grains. EDS EUR 75 
pen common to all ſuch fluids, to wit, that it's parts ate 
ng; preſſed every way by the weight of the columm 
ud, above; and the force of that preſſure is in ſome + 
meaſure in proportion to the altitude of the column. 
And it endeavours to recede from that preſſure, 
and actually does recede, if there is a vacuity for 
it to run into. 1 
It is compreſſible by a ſuitable force into a leſſer 
pace than it poſſeſſes in the atmoſphere. | 
And therefore near the ſurface of the earth it is 
ane, denſer and heavier than higher up; as the column 
Tels, ſof air prefling there is higher. In this reſpect it is 
rom quite contrary to water, which is not campreſſible 
my by any weight or force; as far as experiments have 
ſical ſhewn. Water at the bottom of the ſea is no den- 
fer, than in the ſurface, bating what effect a dif- 
, we ference of cold or heat produces. | 
Air hath it's ſpring or elaſticity increaſed by heat, 
and diminiſhed by cold, and therefore heat uni- 
eby, formly rarefies it, as cold condenſes it; and this 
per · property ſeems to be unlimited. 

If the preſſure of the atmoſphere is taken off a 
uid; portion of air, it expands itſelf into a larger ſpace; 
ofed and that property, likewiſe, ſeems to be unlimited; 
then a cubic inch of air, when freed from the preſſure of 
the atmoſphere, will uniformly fill an indefinite 


able, It's elementary parts, when ſeparated from one 
another, and intimately mixed with other bodies, 
r vi- {whether fluid or ſolid, exert no elaſticity, unleſs. 
lle atmoſphere is removed, or violent heat applied: 
por- or unleſs fermentation, putrefaction, or efferveſ- 
the cence is produced, which {ets the aerial particles 
eno- at liberty. But when joined together, by any of 


0 
18, 


theſe | 
| thete means, they recover that property. 
iggß; 


Theſe 


4 As it is an heavy fluid, it hath that propefty Law 
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LOT. Theſe are the chief properties of air, conſidered] oh 
VI. as pure and unmixed with any thing foreign to it 
mature. But our air, the atmoſphere we breath in, 

is a chaos of every thing that is volatile, and li hel 
enough to be ſuſpended in it, and every thing t 
can be diſſolved in it: and particularly, it is al. 
ways more or leſs fraught with watery particles, 
as water expoſed to the air hath always mot? 
or leſs air in it, as the air- -pump ſhews. Fur 
ſtill it's fundamental qualities remain, to wit, it“ 
ffuidity, weight, and elaſticity or ſpring ; 000 : 
the two latter are variable in their degrees, accord. ( 
ing to the various cauſes that act upon it. 'Þ 
For the nature and properties of air, beſides wr 
ters of ſyſtems of natural and experimental hiloſo- | 
phy, conſult Bozznaave's Chemiſtry in the theo- 
retica] part, ARBUTHNOT on the air, and Herz : | 
Vegetable Statics. * 
Let us then ſuppoſe the cavity of the thorax 0 5 
be enlarged by the action of the intercoſtal muſcles, "| 
which widen it by pulling the ribs upwards towards 
the firſt rib, which is almoſt altogether fixed; and 
by the diaphragm, which becoming plainer, and 
reſſing down the viſcera of the abdomen, render 
it's cavity longer and deeper; in this caſe room will | 
be made for air to be preſſed into the larynx, 
trachea and lungs by the atmoſphere, to fill up the 
new ſpace with air of the ſame denſity with the am- 
bient air. And it will ruſh in with ſo much the 
greater force, and in ſo much the greater quantity, 
the more the thorax is enlarged. This air ruſhing 
in will diſtend the membranous veſicles of the 
lungs, and fill them in ſuch a manner, as to keep 
the external ſurface of the lungs always contiguous | 
to the pleura ; for there is no air between the pleura 
and the external membrane of the lungs ; if there 
were, the lungs could not play, as the air fo in- 
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cluded would abſolutely counterbalance the exter- 4 
nal preſſure of the atmoſphere. 6 
Now 
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Now by this expanſion of the veſicles of the LE er. 


h in Jungs, the capillary terminations of the pulmonary VI. 


wr. : : ; 
lloſo. In the living animal body: and again, as the air we . £ 415 * 
theo. U preath is much colder than the blood in the lungs. 


wleura 
there 


ſo in- 
exter- 
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Z&vhich run along theſe velicles all over the ſubſtance 
pf the lungs, are unfolded and ſtreightened, and fo 
create leſs reſiſtance to the right ventricle of the heart, 
In propelling the blood through them into the pul- 
*Fmonary vein, and left auricle of the heart. 
At the ſame time, the air we breath in is con- 
Fiderably colder than the blood in any part of our 
Ipody, and particularly that of the lungs, where 
Ihe velocity is very great, as alſo the friction; 
nd this is the chief cauſe that generates heat CTA Une 


"Foo great, which otherwiſe it would. 
I heſe are the effects of inſpiration, or drawing 

Air into the lungs; let us now confider exfpira- 
tion, or the expulſion of air out of them. 


will temper and diminiſh it's heat, and hinder it 
I rom being exceſſive. An 2 OM 
And upon this account e animal, that is made 
gemarkably like the human ſpecies, cannot live any 
pace of time worth mentioning in air, that is not 
onſiderably colder than our blood is, at the very 
Foldeſt it ever can be, confiſtently with life. See 
BoRRHAAVRE's experiments upon a dog kept in an 
even, heated to a certain degree, in his Theory of 
hut this is to be ſo underſtood, that there is actu- 
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od Ally heat generated, by the friction of the globules 
| pf blood paſling through the capillary veſſels there. 


But the cool air hinders that heat from becoming 


"4 
© 


When there is as much air taken in as the well 
Heing of the animal requires, then the influence ot 
the will (whatever that be) upon the muſcles that 
Widen the thorax is diſcontinued ; the conſequence 

hereof is, that the cartilages of the ribs, which in 


op Inſpiration were in a violent ſtate, by being pulled 
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L » 0 T. upwards, as they are now at liberty, will reſtott 
— At the ſame time the muſcular fibres of the 


of the cartilages in thruſting down the ribs. 


niſhing the volume of the lungs to force the blood |: 
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themſelves by their elaſticity, and pull down the rib. 


bronchia, that connect the cartilaginous rings, att 
now at freedom to act; whereas, in inſpiration, they 
were violently diſtracted. By their action they pul- 
the rings cloſer to one another, and thereby dim. 
niſn the volume of the lungs all over. —— 
- Beſides, as in a natural ſtate there never is, not 


can be any elaſtic air between the outer ſurface of\.! 


the lungs and the pleura, as hath appeared from un- 
doubted experiments, the preſſure of the atmo· 
ſphere will co-operate with, and aflift the elaſticity 7 


But this is not all. For the muſcles of the abdo- 
men, all more or leſs, concur towards exſpiration, b 
diminiſhing the cavity of the abdomen, and preſſing 
it's viſcera upwards againſt the diaphragm, ſo puſhing! 


it higher up into the thorax, and ſhortening it's cavity: 


The immediate effect of exſpiration, is by dim 


through the capillary terminations of the pulmonary: 
artery, and the venous ſyſtem correſponding with? 
them, into the left auricle of the heart. | 1 

The current of the blood through the polmonaf 
artery, and the ſemilunar valves at it's mouth 
hinder it from being preſſed back into the right 
ventricle ; and determine it's progreſs entirely to- 
wards the left auricle. 4 

This account of reſpiration is much illuftrated ö 


and confirmed by an experiment of the learned and 4 
accurate KA, in his Perſpiratio ditta Hippocrati, &c. | 


He injected warm water into the pulmonary artery 


gently, and with a continued ſtream; at the ſame 
time an aſſiſtant, by alternately inflating the lungs, | 
and ſuffering them to collapſe, imitated natural re. 
fpiration. He then ſaw with pleaſure the warm we 
ter pats expeditiouſly through the pulmonary artery; | ; 
and it's capillary branches into the pulmonary: male . 
make 


ace of. nd have for ſome little time uſed their lungs, could 


atmo· lf the lungs continued in a ſtate of diſtention by 


ticity We air's being pent up within them, that air would 
abdo. epree, that the ſmall blood veſſels running along 
on, by We membranous and velicular texture in the lungs, 
refſing ould be ſo hard preſſed by it, as to ſtop all paſſages 
uſhing hrough them; and ſo life, which conſiſts in the cir- 
cavity; Fulation of the blood, would quickly be at an end. 
dim. On the other hand, if the lungs remained in a eol- 
bleod Þpſed ſtate, without being diſtended by air inſpired, 
nonary x {mall veſſels would be folded together like 
g with reads in a clue; ſo that the right ventricle could 
Wot force the blood through them ſo expeditiouſly, 
nonar} i & that one pulſe ſhould regularly ſucceed another. 
mouth, The blood would quickly ſtagnate in the right ſinus, 
e right A ricle and ventricle, and death enſue. | yy 
ely to- A8 therefore the expanſion and conſtriftion of 
ze lungs, that is, inſpiration and exfpiration, muſt 
Atrates Ne alternately influenced for the continuation of life, 
ied and he neceſſity of the thing is a ſufficient reaſon for it's 
ati, &c. "= ſo; and ſuperſedes other ingenious ſolutions 
7 artery FP this important phænomenon. | 
je Tame: fl The whole matter, as far as we are like to know it, 
: lungs, and as far as we are concerned to know it, in order 
ural re- Y be the better practitioners, amounts to this. As 
rm ws on as there is by inſpiration air enough admitted 
artery; P anſwer the purpoſe of the 2 of the blood 
ry.vein, fr ugh the lungs, the animal for ſel- preſervation, 
make | 5 e and 


e heated, and have it's ſpring increaſed to ſuch a 
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influence of the will, and even while aſleep. 


ous purpoſes of the animal œconomy. 


Or RESPIRAT1ON, 
and to avoid uneaſineſs, drops inſpiratory effotty, 
and commences thoſe of exſpiration; and when it 
hath performed them in a proper degree, it again 
inſpires, and ſo on. . 

It is furniſhed with organs to do all this eaſily; 
and by habit it performs them without any ſeeming 


And the whole muſt be reſolved ultimately into 
the laws, according to which the ſentient principle 
prefides over the vital motions in the body, in ſuch 
a manner, as that for ſelf-preſervation, and to avoid 
Pain and death, they are carried on aright, while the 
ſtate of the organs and fluids will permit. 

So that there is no need of any hypotheſes, ol 3 
the compreſſion of particular nerves, or of an in- 
terrupted ſecretion of ſpirits, to account for the action 
of the different ſets of muſcles, that contract, or di. 
lute the thorax, at one point of time more than 
another. | 3 

The moſt important general uſes of reſpiration at 
to effect the trajection of the blood through the 
lungs, and fo complete the circulation, in which 
life conſiſts. For without it, as we have ſhewn, : 
this trajection could not take place in animals, th 
have lungs like us, after they have breathed, and 
uſed them ſome little time. Fœtuſes, that are pen 
up within the uterus, live under another kind of cir 
culation, which we ſhall explain in it's place. 2 

By this trajection of the blood through the mi- 
nute veſſels of the lungs, with ſuch a velocity as it 
muſt there have, it is comminuted, and divided; it!! 
globules are compacted, condenſed, and rounded; ' 
and ſo rendered the fitter for lowing commodioul} - ; 
through the other canals of the body, for yielding 
the neceſſary ſecretions, and anſwering the numer 


the attrition the globules of blood create againſt the {| 
minuteſt pulmonary arteries : not indeed ſolely, w . 
bet? 5 . caue 


By it heat is generated in the animal body, throug} 
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Forty, 2 tauſe the like attrition, it meets with in the capillary Lzc . 


ent branches of the aarta, no doubt contributes it's ſhare. VI. 
again | y it the redneſs of the blood is brought on. The —_— 


ily the maſs of blood, aſter, it hath paſt the lungs, is 
ming icd, It would ſeem, from Sir Is A ac NewrToN's 

diſcoveries concerning colours, that the change of 
into Colour. here is owing to the increaſe of denſity. But 
dei ho doubt beſides reſpiration, the circulation through 
lack the minuteſt extremities of the aorta contributes 
avoid ſomewhat towards this increaſe, and therefore in- 


Pances the red colour of the blood. 

pody is propelled ſome time or other through the 
jungs; which cannot be truly ſaid of any "other 
7 fiſcus of the body. 


MW ath circulated from the mouth of the aorta through 


: than s capillary branches, and returned to the heart, 
on an zn equal quantity of blood hath paſt through the 
ch the I wh 


nee It hath been matter of much diſpute, whether by 
3 heans of reſpiration air gets into the ſmall pulmo- 
II veſſels, and is mixed with the blood, or not. 
. 11 There are very ſtrong reaſons to believe it does 
. 1 "Hot. Air doth not pierce through wet leather or 
Py *Bladders, as the experiments made by the air-pump 
ew, where valves made of wet leather or bladder 


he nm fectually Keep out all air, otherwiſe the experi- 
ty asl ents could not ſucceed. 


J. ity It cannot get into the blood veſſels, by penetrat- 
it 


inded; 2 through their walls, otherwiſe it would likewiſe 

diouſh able to make it's eſcape through the membrane 

the lungs, and place itſelf between their external 

nume, 9 irface — the pleura, which we are certain is not the 
= for then the lungs could not play. 

3 Audi it i that it ſhould get 


Open into the cavities of the bronchia ard veſicles; 
I | p | their 


) eg is white, and the lymph is pellucid ; but 


To bring about theſe ends, all the blood of the 


And in the ſame time, that any quantity of blood 


X 4141.4, 


Ito the extremities of the minute lateral canals, that gr: * 4. 2 
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VI. a ſufficient guard againſt that. em 


— Air gets another way into the blood; to wit, bj; 
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ways brings about the moſt numerous and moſt im. 
portant purpoſes by the feweſt and moſt ſimple 
means poſſible, that function hath feveral by uſes, 
which are of the greateſt conſequence ta the animal, 
to wit, 85 | mw 
It's being conſtantly exercifed, and the diaphragn | 
and abdominal muſcles being always alternately in 
action, the abdominal v ſcera are with a continuance. 
alternately preſſed upon, and freed from that com- 
preſſion; by which means, as we ſhall fee afterwards, 
concoction in the ſtomach and inteſtines is pro- 
moted; and the circulation through the ſyſtem of 
the vena portarum, which otherwiſe would be ty i 
fluggiſh, is urged on. EE: | 
The fæces and urine are expelled by it's efforts. 
Smelling is performed, by inſpiring or ſnuffing vy « 


all. 
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The foetus is excluded by it's aſſiſtance, and ſuc-LE O r. 


„ by tion, ſo neceſſary for the prefervatioh of che new VI. 
and born animal, is performed; — 
t it's And without it there could be no ſuch thing > 
city, oice and 1275 brought about. | 
have From what hath been ſaid, we ſhall ſolve a queſ- 
wy tion or two . this important function; 
ie at- and firſt, 
FL Why do animals ſoon die in the Boylean va- 
ation cuum? | 
tion Becauſe there is not air to fill and expand the | 
com- wt in order to unfold and ſtreighten the ſmall i 
8 F- apillary veſſels, that run along the membranous N 
hs of 1 parts of the lungs. When they : are collapſed, theſe ö 
n in mall veſſels, by being complicated, and as it were 7 
on in rolled together, would create too much reſiſtance | 
jo the for the right ventricle to ſurmount, if it were not f 
erates ! F by the expanſion of the lungs in inſpira- 1 
io | 
» — F Why is. the human ſpecies, and all Jand animals | 
& im. tat have lungs like man, mortally ſuffocated ſo | 
ample 1 quickly, and almoſt in an inſtant under water? | 
"aſs A The late celebrated BorRHAAVRE, in his prælecti - | 
; 4. bens, uſed to mention this phænomenon as extremely | 
— Hifficult to be accounted for, and recommended ear- 
L veſtly to his ſtudents to attempt it's ſolution. This N 
cage habe endeavoured to give in a ſmall volume of | 
tely n Engliſh tracts, publiſhed in the year 1748, out of | 
=} Phich give me leave to quote what concerns the ; 


Problem. 

In the firſt place, it is certain that drowning i is not 

1 Fauſed by the admiſſion of water into the wind- pipe 

And lungs, there being many inſtances of perſons 

be to Laken up dead immediately after falling into water, 
| whoſe, thotax, upon examination, there was not one 

forts. drop found *. Conſequently, in drowning there 


RY 


PPP PPP 


ing u muſt be an effectual ſhutting of the glottis; other- N 
| 5 * See Joan, Conrad. Beckerus ce 1 morts en ſine | 
Thi pota a aqua, jenæ 1720. 6 | 


E 2 | wiſe 
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L © 7, wiſe water by it's preſſure and fluidity could not but | 
VI. make it's way into the larynx, and fill at leaſt-it's 2 
w—— larger branches, as their ſides cannot be totally Þ 1 
preſſed together, upon the account of their cartila. 4 
ginous rings. This conſtriftion of the glottis is 
performed by proper muſcles ; and is no doubt an 
automatical involuntary motion tending to ſelf- pre. 
ſervation, of the ſame nature with the ſhutting of 
the eye-lids, or winking when any ſudden hun . 
threatens the eyes. And indeed, without a quick 
and effectual cloſing of the paſſage i into the lungs 
upon the approach of any thing whether liquid or 
ſolid, which, if it fell into them, would prove hurt 
ful, we could neither eat nor drink ſafely, becauſe 
in ſwallowing, the whole of the aliments muſt paſs 
over the larynx before they reach the gullet. The 7 
glottis then being totally ſhut, neither water nor ai 
can be admitted into the lungs, nor expelled out ot 
them. But here begins the difficulty, where it would 
ſeem to end? ©: Whence is it? urges the no lels 
modeſt and candid than knowing and learned pro- 
feſſor, that vital reſpiration cannot be continued 
under water; on the contrary, a mortal ſuffocation 
quickly enſues ; though the thorax and lungs be-. 
ing capable of alternate dilatation and conſtric. 4 
tion from cauſes inherent in themſelves, may ſeen Wt 

to be able to produce the ſame effects as common 
< air.” That is in words more at large * ſince 0 
thorax by it's ſhape and ſtructure is capable f 
< being alternately enlarged and ſtraitened, and is 
provided with muſcles for theſe purpoſes ; z and 
ſince the lungs, independently of air, may bc 
<< alternately diſtended and ſqueezed into ſmaller | 
«© compals ; the former by blood thrown from tit 
heart into it's vaſcular ſyſtem while the thorax i; 
* dilated ; the latter by the preſſure of the thora! 

om collapſing, together with their own contract: 

© lity, whether muſcular or elaſtic ; by which al 
dternate motions the circulation of the blood 2 | 
-CC the A 
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the heart through the lungs (in which life pre-I, x Cr. 
ciſely conſiſts) might, as it would appear rea- VI. 


| Or ResPIRATION. 8 


ſonable to think, be ſtill kept up, pretty nearly ww 


in the ſame manner as happens in common re- 
ſpiration in air, the principal effects of which 
are reciprocal diſtention and collapſing of the 
lungs ; ſince ſuch is the ſtructure and mechaniſm 
of theſe organs, whence it is that at leaſt ſome 
ſort of reſpiration cannot go on under water, 
ſufficient to preſerve the life of the animal for 
ſome remarkable time, ſuppoſe a quarter of an 
hour, but it is in an inſtant mortally ſuffa- 
cated.” | „„ 

To ſolve this difficulty, which I have endea- 


Foured fairly to ſtate, let us keep ſtill in view the 
Fotal ſhutting of the glottis, cauſed immediately up- 
pn the ſubmerſion of the animal; and continuing 
got only till mortal fuffocation enſues, but even 
After; otherwiſe, as I have already obſerved, wa- 
er muſt make it's way into the lungs of drowned 
perſons, and fill at leaſt the large branches of the 
Find-pipe; the contrary of which happens. This 
deing. laid down, it will plainly follow, that in 
hatever ſtate the lungs are ſurpriſed by ſubmer- 
Jon, they muſt continue in that ſelf- ſame ſtate, and 


ice tht ange. If they are diſtended, and inſpiration be 


ble of @ 
and 5 @& 
; and 'S 
1ay be 
(mallet 1 
om tht. 


gr is pent up within the lungs, and by it's ſpring 
Vill reſiſt the action of the muſcles that ſerve to 
Eraiten the breaſt, and ſo the animal muſt periſh in 
che ſame manner as it would be ſtifled in air, were 


orax ß Ms mouth and noſtrils perfectly ſtopt. Again, if 
thor the lungs are collapſed in the firſt moment of being 
tracti- ſunk under water, they muſt remain ſo; inſpiration 
ich al gannot take place, becauſe the preſſure of the am- 


d from 


"ts the 1 


Ment water will oppoſe the action of the mulcles 
Mat ſerve to widen and enlarge the thorax, there 
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otherwiſe can they be expanded, while both air and 
water are denied entrance. „„ 
It is in vain to urge, that blood thrown from the 
right ventricle of the heart into the lungs may diſ- 
tend them, and ſo counterbalance the preſſured 
water, and therefore leave the muſcles in 
the thorax at freedom to act. An animal die 
quickly in the Boylean vacuum, where there is ro 
reſiſting or preſſing fluid, within or without, to 
oppoſe either the contraction or dilatation of the 
thorax; and yet theſe motions ceaſe : much let 
can they go on, where there is a dead preſſure of a 
ponderous fluid to hinder the dilatation of lungs, 
over and above the fatal excluſion of air. 
Why do animals periſh in ſtagnating air, in mon 
or leſs time ? „ 1 
Becauſe the air, by being drawn into, and ex- 
pelled out of the lungs, becomes tainted with wa 
tery exhalations from their inner ſurface ; which be- 
ing themſelves not elaſtic, and at the ſame. time 
tending to an alcaline putreſcent nature, taint tht 
ar, as it were drowning it's elaſticity, and rende. 
| 8 u 
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ing it unfit for reſpiration. And therefore animals LE T. 

can live longer in the ſame ſpace of compreſſed IV. 

ſtagnating air, than in air no denſer than that of the Ci 

= ambientatmoſphere, as it is more ſlowly infected. 

Divers, who are let down into the bottom of water 

n the to fiſh up what hath been funk, are well acquainted 

ie at- with theſe matters. They are incloſed in a copper 

nt re. veſſel cloſely ſhut, of a certain ſolid content, and 

annet ſo ſunk ; and they know by experience how long 

they can commodivuſly breath without the renewal 

count | W of air at | | | 

tually Before we diſmiſs this function, let us obſerve 

under that we may diſtinguiſn two kinds of reſpiration 

e wa. to wit, the eaſy and equal kind of it, which 

: chef; goes on Without our attention, and while we are 

ed by 4 aſleep; this may be called vital, or involuntary 

for no reſpiration; and the other the voluntary kind, 

ir and which we can influence by our will; and either ex- 
cite, or ſtop, and make quicker or ſlower, fuller 


h of Kates; ae liſt. 
iy di. The former ſeems to be influenced chiefly by the 
ure diaphragm, and intercoftal muſcles in inſpiration ; 
widen and by a gentle proportionable action of the abdo- 
dies minal muſcles in expiration, co-operating with the 
+ reſtitutive power of the cartilages of the ribs, and 
the muſcular fibres that faſten together the cartila- 
2 ginous rings of the trachea and it's diviſions, called 
NN bronchia. 
In this reſpect there is ſome difference obſervable 
in the ſexes. Men uſe the diaphragm more, and 
the intercoſtal muſcles leſs than women, in the 
common natural eaſy reſpiration. And there is a 
very good reaſon to be aſſigned for this difference; 
ad e + to wit, that the latter may the eaſier bear the great 
th wa + diſtention of the abdomen in pregnancy; in which 
ich b- the diaphragm, being puſhed ſo far up into the 
e time > thorax, can ſcarce act at all; and therefore that 
defect muſt be ſupplied by the elevation of the 
+ thorax, It was therefore neceſſary that this eleva- 
Az” G 4 | tion 
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Le c T. tion ſhould be more exerciſed to render it eaſy, and ; 
VI. familiar, in women than. in men, that it-might | 
=> ſtand them in the more ſtead, when it ſhould. be ſo 


much wanted, 


In great, full, and laborious reſpiration, there are 
ſeveral other muſcles beſides thoſe already mentioned 


that are called into aſſiſtance; for which J refer you 
to anatomiſts. 9 | „ ep 
_ - Laſtly, let us remark that there is a certain pro- 


portion of the frequency of acts of reſpiration, to 


the pulſe, there being in a common natural way ar 
bout three or four pulſes for one reſpiration. Hence 


reſpiration is quickened, as the pulſe is quickened, 
either by exerciſe or in fevers. And therefore re. 


ſpiration ought to be diligently obſerved in acute 


diſtempers, as HieeocRaTEs did; who feems, as 


we have already obſerved, to have chiefly compen- 
ſated his neglect of the pulſe by a nice attention to 
reſpiration, | | e 


For a full account of reſpiration, beſides Bo R- 


HAAVE and HALLER's Phyſiology, ſee a very ac- 


curate paragraph of Monro's in his Ofteology, 


concerning the bones of the thorax ; and. likewiſe 


a Treatiſe de Reſpiratione amongſt. the Opuſcula 


Anatomica of HALLER; in which there are many 
experiments on live animals clearing up the ſubject. - 


LECTURE vit 


Of voice, and ſpeech; and ſome diſcaſes of the thorax 


and lungs. 


Lz Scr. IN our laſt lecture we have explained reſpiration, 


We have ſeen, that in an animal that is furniſhed 


with lungs, and hath uſed them even a very mo- 


derate time, the blood cannot be propelled by the 
heart through the lungs, without the aſſiſtance of 
reſpiration, That by this it's paſſage through the 
lungs the blood hath it's particles divided and com- 
minuted ; made denſer and mare compact; rounded, 
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and rendred red; and in general better fitted to paſs L x CT. 
through the various ſizes of canals in the body, and VII. 
furniſh matter for the various ſecretions, than i 


would be without. That the heat of the animal body 
is in a great meaſure generated by the friction the 


globules of blood create in their paſſage through 
the ſmall pulmonary veſſels ; as the velocity of it's 


motion through the lungs 1s very great: and, laſtly, 


that beſides theſe principal uſes of reſpiration, it 


likewiſe ſerves and is a conditio fine qua non of bring- 
ing about ſeveral other by purpoſes, which are in- 
diſpenſibly requiſite in the animal co y. We 
ſhall-now briefly explain ſome of theſe, that have 


the moſt immediate connection with reſpiration z _ 


and . afterwards touch upon ſome of the principal 
diſtempers, that have their ſeats in the lungs and 
thorax. | 


We ſhall begin with the voice and ſpeech. 


The human voice is either inarticulate, or articu- 


late; the latter is called ſpeech. 

| Inarticylate voice is a ſound produced by throw- 
ing out air with a certain force or velocity through 
the glottis, or aperture of the larynx, ſo as to make 
the cartilages, of which the larynx is compoſed, to 
tremble and vibrate, and communicate the like tre- 
mulous motion to the contiguous air; but without 
being modified by the tongue, lips, teeth or throat. 
That the cartilages of the larynx tremble upon 
the voice's being excited, may be perceived by the 


touch. Let any one put his hand to the larynx, 


when the voice ſounds, he will feel a tremulous mo- 
tion there. | 
| Articulate voice or ſpeech is that ſame ſound 
produced by throwing air out of the glottis, but 
tormed and modified by the lips, tongue, teeth 
and throat, in ſuch a manner, as to produce an in- 
finite variety of diſtinct ſounds, and thereby enable 


us to communicate our thoughts to one another; 
and to repreſent theſe ſounds by letters and words. 


Every 
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Lzcr. Every ſound we utter is of a determined gravity 
VII. or acuteneſs, and of a determined loudneſs or low- 
ky neſs. The voice is rendered acuter, by making the 


glottis narrower; and rendered graver, by widening 
it. The raiſing of the larynx favours the coarctation 
of the glottis, and the depreſſion of it favours it's 
enlargement, for all which actions there are proper 
muſcles. 

The voice is made louder by throwing out more 
air in 2 given time, or, which is the ſame thi 
throwing air with more ſorce through the glortis, 
while it's aperture remains the ſame. 

The formation of articulate ſounds, ſuch as can 
be repreſented by letters and words, is effected by 
moditying the plain fundamental ſound by the lips, 


tongue, teeth and throat; and every 'diſtin& « % FI 


mentary articulate found requires a diſtinct action 
of the organs that are employed to frame it. 
The narrowneſs of our courſe permits us not to 
enlarge upon this ſubject. Whoever would under- 
ftand theſe matters to the bottom, let him conſult 


Joannes Conrapus AMMAN DE LOQUELA. This 


extraordinary perſon taught people born deaf and 
dumb to ſpe . 

them, not — by their ears, but by their eyes, 
that is, by attending to the motion of the lips and 
mouth of the ſpeaker. They could neither hear 
themſelves nor their anſwerers ſpeak, and yet were 
enabled to hold converſation. He was likewiſe a 


great artiſt at rectifying faults and imperfections in - 


fpeaking. 


Common ſpeech differs from muſical ſound or 


ſinging in this reſpect, that (beſides it's being arti- | 


culated) in common ſpeech the voice paſſes from 
grave to acute, or from acute to grave, not by 
whole muſical intervals, of which there are twelve 
in an octave, but through all imaginable infinite- 
ſimal degrees. But where every change of acute- 
neſs or gravity is made per ſaltum, by one or 2 

whole 


and underſtand what was ſaid to 
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Or Voicg AND SPEECH, Gs. 91 
hole muſical intervals, the ſound becomes ſome Lx c 7; 

kind of muſic or other, good or bad, harſh or VII. 

agreeable... EL / 


is But of - theſe things enough, as they are rather 
5 entertaining to the curious philoſopher, than uſeful 
ts to the practitioner. We now go on to explain ſome 


other actions, that have a more immediate depend- 
ance on reſpiration. 


 Covecninc is produced by repeated quick inſpira- 


g. tions, each of which is ſucceeded by as quick, for- 
is, cible, hard exſpirations, cauſed by violent ſtrokes 
bof the abdominal muſcles determined upon the 
an lungs. It is created by whatever moleſts or irri- 
dy | > -tates the pulmonic ſyſtem, from the head of the 
5s, |} larynx to the bottom of the lungs. It's effect, as 
e- ga natural action, is to ſweep, as it were, and clear 
on | the inſide of the bronchia, by the violent impulſe 
bod air through them, and ſhake off the irritating; 
cauſe. - Coughing, when it is moderate, and keeps 
within due bounds, is of great ſervice, by keeping 
the bronchia tight and clear, and pumping up 
pPhlegm or mucus, that will otherwiſe fur and dam 
Ap the air veſſels. We ſhall ſpeak more of it by and 
by, when we come to conſider ſome diſtempers of 
the lungs. | | 
LAavGHTeER is that complicated action, occa- 
ſioned either by the mind's being affected with 
ſbome joke, or by the titillation of cutaneous nerves; 
in which, after one large inſpiration, frequent little 
imperfect exſpirations ſwiftly ſucceed one another 
the glottis being indeed open all the while, but kept 
narrow, that the air in the lungs may not get out 
too ſoon. Laughter, when moderate, may be ſer- 
m | viceable, by recreating the ſpirits, and by affording 
y || akindofexerciſe in ſhaking the ſides, But when im- 
ve Moderate may have tragical effects, of which many 
e- inſtances are recorded; becauſe the lungs not being 
e- | completely evacuated while the fit of laughter laſts, 
re the blood is ſtopt in them, and the circulation ob- 
le | = | ſtructed. 
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Lex c r. ſtructed. And it is not very uncommon to ſee peo- 
VII. ple in exceſſive fits of laughter become black in the 
face, by the blood's being accumulated in the ve- 
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nous ſyſtem between the evaneſcent branches of the 
aorta, and the right auricle of the heart. 
' Weeping or CRYING hath this in common with 
laughing, that it is attended with quick, ſhort, im- 
perfect exſpirations and inſpirations ; but it is ter- 
minated by a deep exſpiration, which is immediately | 
ſucceeded by a large inſpiration. It is attended 
with tears, by the lachrymal gland's being in a 
particular manner {queezed by the orbicularis pal- 
pebrarum muſcle. Cr 
- STERNUTATION or SNEEZING is produced by firſt 
drawing in a large quantity of air into the lungs, 
then ſucceeds a violent convulſtve action of all thoſe. 
muſcles together, that can in any degree contribute 
towards exſpiration; by which means the air drawn 
in immediately before in large quantity is driven 
with a forcible exploſion through the paſſage of the 
noſe. It's cauſe is whatever moleſts the olfactory 
nerves ſpread upon the nembrana Schneideriana , it's 
uſe is to ſhake, and ſweep off the irritating cauſe, 
as wind blows off duſt. 
We now, according to the plan of our lectures, 
Proceed to give an account of ſome of the princi- 
pal diſtempers, that affect the lungs and aſpera ar- 
teria; and thereby exemplify the uſeſulneſs of the 
knowledge of the animal œconomy in the rational 
Practice of phyſic. : | 
We have already mentioned and explained cough- 
ing as a natural action, we ſhall now conſider it as a 
morbid ſymptom. 5 
CovgHninc, as we have ſaid, is an effort of nature 
to ſhake off ſomething that is troubleſome to the pul- 
monic ſyſtem. Though this effort tends in it's own 
nature to a ſalutary purpoſe, yet it may be over vio- 
lent, or continue over long, and fo hurt rather 
than benefit the patient ; and likewiſe the caufe of 
5 cough- 
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more effectual manner by art, than by the natural 
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coughing may often be carried off in a ſhorter or L x r. 


VII. 


continuance of that ſymptom; and therefore practi..... 


tioners are often obliged to direct remedies againſt 
coughing; and not ſeldom, as in violent colds, and 
conſumptions from the lungs, it is the moſt urgent 


©} ſymptom, and requires the chief artillery of reme- 
dies to be directed againſt it. 1 


The moſt frequent cauſe of r e is what is 


commonly called catching of cold, and in LATIN 
gravedo and catarrhus. The ſeat of this diſeaſe 


1s the membrana Schneideriana, ſo called from 


SCHNEIDER, a learned German phyſician, who firſt. 


conſidered it at large, and it's diſeaſes, in a work 
entitled De Catarrho, in ee Aha in 4. 


This membrane lines the cavity of the noſe, the 


palate and throat; paſſes into the cavity of the 


larynx and aſpera arteria, and lines the inſide of 


the whole ſyſtem of air veſſels in the lungs; and in 


like manner the inſide of the ceſophagus, ſtomach 


and inteſtinal tube. It's ſurface hath, beſides vi- 


ſible mucous, excretory ducts, ſcattered up and 


down, ſmall evaneſcent ſerous arteries opening 


upon it, which convey a warm watry moiſture, 


which in health is in the form of a vapour, and 


keeps it moiſt and ſlippery, and hinders it's conti- 


guous portions from growing together; and as it is 
accumulated, there are in the ſame ſurface abſor- 


bent venous veſſels to take it up. But when by the 
cold air the abſorbent veſſels are conſtricted, and 


the vaporous fluid condenſed, the exhaling arterial 


canals continuing to pour out their liquids, inſtead 


of a warm vapour, that creates no irritation upon 


the parts, a ſenſible ſalt ichor or lymph is diſcharged 
from the various affected parts of the membrane, 
and irritates wherever it trickles along : if it falls 
upon the noſtrils, it creates ſneezing ; and if it fall 
upon any portion of the pulmonic ſyſtem, from 
the head of the larynx to the bottom of the lungs, 
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LE e r. it creates coughing; and a cough ſo created, and ob- 
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VII. ſtinately continuing, too often, in the Britiſh climate, 


awe lays the foundation of a phthyſis pulmonalis. > 
| The cure of this cough, while it is recent, and 


the lungs are yet entire and unimpaired, beſides keep- 
ing warm, and drinking thin watery liquors, and 


living low, and incouraging a diaphoreſis, requires 


balſamic, ſmooth, demulcent loches and linctuſes, 
and a prudent uſe of opiates: by the application of 
which, after the diſtemper hath in ſome meaſure had 
it's courſe, the obſtructions in the membrane ang 
E the catarrh or defluxion 1s drained up; an 
the irritating cauſe taken aw ax. Td 
Another very common cauſe of coughing, is an 
accumulation of tough phlegm in the 8 As 
we have obſerved, there is naturally a warm moiſt 


vapour poured by ſmall ſerous arteries into the cavi- 


ties of the bronchia; as injections ſhew : now if 
this is poured out in too great a quantity, by re- 
maining there, it becomes thickened, the thinner 
and aqueous part either flying off into the air, or 
being reſorbed, the remainder becomes viſcid ; and 
irritates the lungs, and excites a cough, which is 
the only way to get rid of it. This cough is cured 
or relieved by ſuch medicines as attenuate the im- 
pacted phlegm, lubricate the paſſages, temper acri- 
mony, and leave a balſamic aſtringent effect, pre- 
penting the reaccumulation of a like too great quan- 
tity of phlegm for the future; and ſuch medicines 
as poſſeſs one or more of theſe 
markable degree are called pectoralss. 
Some pectorals have chiefly a faculty of temper- 
ing acrimony, and lubricating the paſſages as 
ſperma ceti ; all expreſſed oils, and oily ſubſtances. 
Others chiefly attenuate, diſſolve, and deterge 
phlegm; as liquorice and other pectoxal plants, 
ſugar, honey, vinegar, gum ammoniac, &c. others 
are beſides aſtringent and balſamic ;” as all the tere- 
binthinate claſs, and their preparations. 
| Opiates 
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Opiates become pectorals or bechics chiefly, andL x 


C 


Ty 


almoſt ſolely, by taking off the ſenſe of irritation, VII. 


without carrying off the irritating cauſe z but how 


ever they are of great uſe, by keeping down the 


violence of cough, and procuring a truce, until 
the cauſe be removed by other effectual methods. 


HoarsENEss moſt commonly proceeds from a 
relaxation, ſwelling, or obſtruction of thoſe parts 
of the membrana Schneideriana that are ſpread on 
the larynx, and upper part of the aſpera arteria ; 
which are the parts moſt immediately concerned in 
producing the voice; from which it happens, that 
their cartilages by their vibrations cannot excite ſo 
clear a ſound as they ſhould do. In like manner, 
if you cover a. bell with a cloth, it's ſound will be 
ſpoiled. _ . 2 
It's remedy is to give often deterging balſamics 
that have an aſtringent quality, with a mixture of 
oilyneſs; yolks of eggs, ſperma ceti, honey, ſugar; 
fyrups of pectoral vegetables, as maiden-hair, tuſſi- 
lago, eryſimum, hore-hound ; the balſamum trau- 
maticum; polychreſtum, and the like, are the chief 
remedies in this diſorder. . 
AsrHhMAis a difficulty of breathing, with wheez- 
ing, returning by fits, and often laſting long, and 
threatning ſuffocation. „ 
Authors have diſtinguiſhed it into the nervous 
and humoral, and Fbelieve juſtly, fo far, as to de- 


note that every aſthma leans to one of theſe two 


kinds more than the other. But I am of opinion, 


that they are ſeldom or never to. be met with pure 
and unmixed. : 


he humoral kind, is that which is occaſioned by 


* 
. 


an ulation of phlegm or mucus in the {mall 
and deep bronchia; which, when it is. in a great 


quantity, and occupies a large enough portion of 


them, hinders the air from expanding the lungs ſuf- 


ficiently, and expediting the. paſſagę of the blood 
through "= ” "” | * 
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Lrer. The nervous, ſometimes termed convulſive, 
VII. aſthma, is created by a convulſive conſtriction of 
waz the muſcular fibres that connect the cartilaginous þ* 
tings of the bronchia, which makes the lungs to 
reſiſt their being expanded by the air. A ſpaſmo- 
dic diſpoſition -1in the muſcles of the abdomen, 
overpowering the diaphragm, may be an acceſſary, 
or perphaps in ſome caſes a principal cauſe of this 
ſort of aſthma. he” = 
But as I have ſaid, I believe that if the aſthma is © 
- of any remarkable violence, or continuance, it is © 
% ſeldom or never without a mixture of both natures: | 2 
. An aſthma from a nervous cauſe, of any conſe- ? 
quence, can ſcarce fail of accumulating more 
phlegm than there ſhould be, by penning it up, P 
and hindering the ſalutary diſplay of the lungs in P 
order to pump it off, And where there is a great © 
quantity of phlegm, ſo as chiefly to produce rea! P 
aſthmatic fits, there appears always, as far as 1 
have obſerved, ſigns of a ſpaſmodic diſpoſition, | 4 

and conſtriction of the lungs. | 

In the humoral kind, beſides a prudent me- 
ſure of proper evacuation, the moſt effectual in- f 
ciding and attenuating pectorals are indicated. " 
Pectoral vegetables, the ſpirit of Mindererus, gum bY 
ammoniacum, ſquills, and, in violent caſes, anti: i 


33 


monials and mercurials are moſt to be depended | 3 © 
u | | 7 K 
pon. f A it 
In this nervous aſthma cephalic medicines are re- | } *. 


quired ; but not without the mixture of attenuants. 
The fetid gums act here in a double capacity. 
Bliſters operate like a charm ; and are far front |? . 
being amiſs in the other kind. 8 

H Mo TOR, or ſpitting of blood, if it comes 
not from the mouth or throat, but is brought up 
from the breaſt, with a kind of ſhort cough, in a 
remarkable quantity, and frothy, proceeds from a | 
breach of ſome of the branches of the pulmonary | 7 
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This ſymptom, when it ariſes from an internal L E 
2 cauſe; that is, when it is not brought on by external VII. 
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er. 


violence, moſt commonly attacks young men and 


e; and chiefly ſuch as are thin, have 
ry faſt. 
A breach of veſſels in the lungs is of more 


. 


1 girls, ſoon after they arrive at their full height of . NA 


long 


dan- 


gerous conſequence, than in many other parts of the 


city o 


body, et their inceſſant motion, the velo- 
bill through them, and the ſpongi- 
ouineſs of their texture. Upon theſe accounts it is 


apt to degenerate into an ulcer, Great care therefore 


is.to be taken to treat it properly when it firſt 


ap- 


oy 


pears, that the breach may be cemented as ſoon as 
poſſible. Bleeding, gentle cooling phylic, cooling 


none of the leaſt effectual. 
I have ſeen near a quart of 
from the lungs in a few minutes. 


the foundation of a phthyſis pulmonalis. 


blood brought up 
The parient had 

many ſuch returns, and yet he perfectly recovered. 
A vomica pulmonum is a little knot or tubercle, 
bred in the cellular texture of the lungs ; which 
contains ſometimes pus, ſometimes a viſcid liquor 
different from pus, and ſometimes a clear pellucid 
lymph. This laſt fort is called hydatid. The 
vomica grows larger and larger by degrees, and 
creates more and more of irritation, by preſſing 
the contiguous air veſſels againſt one another; and 
ſo produces the ſame ſenſation, as if ſomething were 

within them obſtructing their cavities : and there- 
tore excites an almoſt perpetual cough, and lays 


It it burſts, it becomes an open ulcer. And 
if the matter is kindly, the habit of body good, 
the tumor circumſcribed, and it's coats but thin, 
it ſometimes cleanſes, and hcals ſpeedily and w 


ell : 
but 


"2 temperate diet, with opiates, and ſuch balſamic 
pectorals as can beſt keep the cough under, are here 
If the hemorrhage is large, aſtringents, 
and even ſtiptics are neceſſary, of which alum is 
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LE e r. but too often the ulcer continues to increaſe and 
VII. ſpread; the patient coughs almoſt inceſfantly, : 
3 and throws up much fetid ſtuff, his lungs waſte, | 'þ 
he is conſumed with an hectic fever, and dies. 
It is for the moſt part an incurable diſtẽfiſper, 
if it be of pretty long 5 Such balſamic 
pectoral medicines as are ſafely detergent, and 
reſiſt putrefaction moſt, are here in a peculiar 
manner requiſite. I heſe with a prudent uſe 1 
opiates, and proper diet, are the” Het" means to] 
effect a cure, where it can be effected. | 
An ulcer of the _ g8, as hath been hinted, 
may proceed from a ſpitting of blood, without 1 
previous tubercle, and goes on pretty much in be | 
{ame courſe we have been now deſcribing ; requir- I 
ing! the ſame method of cure and regimen. £3 


” B ECTURE VIE. = 
Of the nature and properties of the blood. lia 1 


of fever. 
Lre r. N the foregoing lectures we have diſcourſed 1 2 
VIII. large on the motion, or circulation of the blood, : 1 


— nd have treated on reſpiration, without which, in : 
a born animal, it's paſſage through the Jung; 9 9 
cannot be effected: it is now high time we ſhould 2 
examine into, and explain, the nature and proper- ff 
ties of the blood itſelf. 2 
And it is fo much the more convenient fo to do 2 
in this place, as the functions of the brain and} 5 
nerves muſt be treated of by and by; ſince they} 0 
influence and keep up the action of the heart and + 
motion of the blood, x 

But fecretion is the leading operation of 0 
organs; and therefore an account of ſecretion is o 
be premiſed to that of the brain and nerves. Zi 

And that animal action being only a ſeparation ÞY;1 
of various Juices or liquids from the common 0 4 f 

0:88 


ProPERTES of THE Brood, Cc. 


3 of blood, differing in ſome reſpects from the maſs L 1 6 
Y,itſelf; order and method require that the nature VIII. 
and properties of this fluid fhould be firſt laid open.. 


out of which the various ſecretions are made, and 

the various liquots anſwering the numerous pur- 

nic | poſes of the animal ceconomy drawn. 

and BY We ſhall firſt conſider the blood, as it appears 

liar BY to our unaſſiſted ſenſes, little, if at all, changed by 
of art; next we ſhall deliver what is diſcovered con- 

cerning it by microſcopes; and laſtly enumerate 


analyſed. | 
I be blood of a perſon in health, let out caſually 
bp a wound, or deſignedly for the prevention of ple- 
| thora, appears firſt an homogeneous fluid, uni- 
2 formly red, and remarkably thicker than water. 
While it remains warm, it throws off a vaporous 
2 balitus or ſeam, of a ſmell betwixt that of ſweat 
und urine. This vapour, if collected in veſſels 


8 


for that purpoſe, when condenſed by cooling, is 


found to be a limpid water, lightly impregnated 
with native animal oil and falt, inclining to alca- 
ne nature. 5 

As the mats cools, it gradually thickens into 4 


ration] (like the whey of milk ſeparating from the curd, 


il ä name.) 


W the different ſubſtances it yields when chemically | 


from which relemblance probably it hath it's. 
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LE c r. name.) This ſerum is heavier than water by more 5 
VIII. than a fortieth part. | 4 
ma The red 


ſerum; and therefore always ſettles at the bottom 


is the chief Part in it's compoſition, next to water. 


Or Tur NATURE AND 


art, called cruor, 1 and 5 
ſometimes, wg improperly, it's fibrous part, as 
there are no fibres naturally in the blood; and 
ſometimes inſula, is conſiderably heavier than the | 


My C4. wy pw At 40 wt <8 


of the diſh. See upon this ſubject, Jux ix . 
accurate experiments in the Philoſophical Tranſ- 


actions, Ne 361. 


This red part or craſſamentum, if dried by art or | © 
chance, before it is melted down into ſerum, or 
diſſipated by putrefaction, becomes hard and 
brittle, an entirely inflammable, and therefore oil“ 


The whole blood, both ſerum and craſſamentum, 
if it ſtands Jong enough in a warm place, putre- 7 
hes and flies off in fetid efluvia, leaving very litte?/ 
feces. {3 
The /erum, and likewiſe the craſſamentum, by 
degree of heat ſomewhat leſs than that of boiling wa- 
ter, is coagulated like the white of an egg. They ac 
likewiſe coagulated by alcohol, — ſtrong mineral Z 
They both leave a ſlight Caltiſh taſte upon the, 
palate, ſhewing ſome kind of falt to be an ingre-Þ 7 
dient in the compoſition of the blood. [2 

Theſe are the principal and moſt obvious phz-P 7 
nomena of the blood, when examined by the u-] 
aſſiſted ſenſes; and with little or no artificial a 
paratus. 3 

By the microſcope more of it's nature and con 
ſtituent parts is diſcovered. From a ſmall wound? 
made by a ſharp inſtrument, ſuppoſe a prick in 
the finger, let a dro of blood be received 1 
into a ſmall glaſs tube, and examined with a good, 
microſcope, which needs not be the highelÞ* 
_ u bur ſort; it appears not homogene 3 
but conſiſting of red globules ſwimming 


: PROPERTIES OF THE BLooD, c. 101 
rein a pellucid liquor. And, according to LwWIX- Lx Or. 
LE HOEK, theſe globules, when more accurately VIII. 
ad] viewed, are found to conſiſt of ſix leſſer ones ; 
as which, though when joined they render the large 
nd globule they compoſe, red, yet are not red fepa- 
he ately, but of the colour of the ſerum, to wit, 

m yellowiſh, with a conſiderable degree of tranſpa- 
Nes Lrency. | 

nl. And farther, the ſame author pretends to have 
ſpied a third ſeries of globules, fix of which ge 
towards the formation of a ſerous globule ; as the 
like number of the latter make up the largeſt 
kind, to wit, the red globule. Se: 

B orRHAAVE, who was an intimate friend of 
2 Lewennorx's, and even directed him in ſome of 


„„ his reſearches, and probably fometimes made uſe 
um, ra . 3 . . . 

tre. of his glaſſes himſelf, that he might fee things 
itte! with his own eyes, admits all theſe phænomena 


we have mentioned as ſtrictly true, and unexag- 
gerated, and even builds a ſyſtem upon them ; 
concluding, that though our fight, however aſ- 
= liſted, can go no farther than to diſcover a third 
ſeries of globules, yet nature does not ſtop there, 
but probably has ſtill more ſeries orderly decreaſ- 
ing, and claſſes gf veſſels in the body, adapt- 
ed to receive the different kinds of globules reſpec- 
{2 tively, and to exclude all others of a larger ſize. 2 
he. he generality of phyſiologiſts likewiſe have re- 
un ceived LEWENHOEE 's doctrine of ſubordinate glo- 
bules. Exen the clear ſighted, as well as the in- 
defatigable, HALLER admits it both in his Com- 
mentaries on BoERHAAVE's Prelections, and in his 
Primæ Lineæ, though with more reſerve in the latter 
n work, than in the former. | | 
Whether this doctrine is right or not, I ſhall 
not pretend to determine upon my own ſmall 
experience in microſcopical matters. I ſhall only 
lay before you the doubts that the obſervations of 
£ 03 others 


12 DOr nE NATURE An 

Le cr. others have raiſed againſt it, and leave you to judge 
VIII. for yourſelves. | ” i += 
ew SENAC, in his claborate and voluminous treatiſe Þ* 
on the heart, informs his readers that, after taking 
all the neceſſary pains, he could never obſerve [| 
any other kind of globules in the blood, but the 
largeſt and red fort; and that they appeared to 
him, not perfectly ſpherical, but of a lenticular 

figure, that is, flatted on the two oppolite ſides. 
If his authority ſhould be the leſs regarded, be- 
cauſe he is too apt to find fault with other writers, 
let me mention another. | = 
In the inaugural theſis publiſhed and defended |! 
at Gottingen, in the year 1752, entitled, Experi- 
menta quædam circa cisculationem ſanguinis inſtituta, 
by G. ERNESTH REMus, I find the learned and |: 
ingenious author, though in the making of his expe- |! 
riments he was honoured with the preſence and 
aſſiſtance of profeſſor HALLER, and profeſſor p 
Horman, the latter much verſed in microſco- | 
pical obſervations ; though he uſed a variety of 
microſcopes, even the oh one; yet frankly o-π] Qs 
he could not ſo much as make out diſtinctly by | 
ocular demonſtration the figure of the largeſt and 
1:88 red globules; much leſs could, he diſcover a ſub- þÞ ! 
1 +) WT ordinate ſeries, which by their en and cohe- |"! 
Ws. | 40 (£41 | . Pi 
1 ion made up the largeſt fort. | He concludes, in- 
deed, the larger globules to be ſpherical, or nearly fo; Þ * 
but that he does from reaſoning, and not autopſia; 
becauſe, ſays he, the middle parts of the globules | 
being thickeſt, appeared of the moſt intenſe red] 
colour ; the exterior parts looked paler, and lighter, 
As being thinner. He likewiſe acutely infers, that 
theſe globules cannot be remarkably lenticular, as 
SEN-AC COnceives them; becaule if they were ſo, the? 
thinner edges would {ſometimes preſent themſelves 7 
to view, and form a different appearance; Which! 
in his often repeated trials never was the caſe. And 

this is all he could make out by the microſcope. 
| Now 
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PROPERTIES OF THE BLOOD, &c. 


gure of the largeſt globules, to determine by au- 


ſecond is ſmaller than the firſt ? 
Here is not ſolely an unexperienced ſtudent at the 


head of the enquiry, but two celebrated profeſſors 
aſſiſting him with zeal; to wit, HALLER, no ſtranger 
to minute objects, with very good eyes, as may 
appear from his botanical works, and HoLMAN 
trained up in exerciſes of this nature. And the 


candidate is by the former highly complimented, 


for his merit and abilities upon the publication of 
this very thelſis. 


Theſe conſiderations I own make me quite 2 


In viewing the circulation of blood through a 


microſcope in the tranſparent parts of ſmall ani- 
mals, as in the tail of a tadpole, or the foot of a 
young frog, obſervators have ſeen in the ſmalleſt 
= vellels that admit red blood, ſometimes only a 
ſingle globule filling the whole veſſel. 


Authors have pretended to ſpy faline ſpicula in 


21 the ſerous part of the blood; but I ſhould as little 


H 4 | truſt 


103 
Now if it be ſo difficult to ſee diſtinctly the fi-L Rr. 


VIII. 


ſopfia whether they are ſpherical or lenticular, ho w- 
much more ſo muſt it be to find out that the larg- 
eſt globule is not one ſolid ſphere, ſmooth and 
even, but like a raſp or mulberry compoſed of 
many ſticking together? And what ſhall we ſay. 
= of LEwWENHOEER's pretended diſcovery of a third 
© ſeries, as much ſmaller- than the ſecond, as the 


ſceptic, with reſpect to Lewennork's diſcoveries. 
concerning the ſubordination of globules ; and all, 
I think, we are authoriſed to conclude in this mat- 
ter is, that the blood conſiſts of red globules 
ſwimming in a ſerum, of a figure either ſpherical, 
bor nearly ſo. 


Theſe red globules, though they are the largeſt 


Hie, 


of any of the particles of the blood, are yet ex- WA ä 
tremely minute and ſmall. Jurin defines their 


diameter to be about the 2000th part of an inch, fee l. 2222 
and HALLER takes it a whole third leſs. F 
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z in ſuch trials: nor has it Ben ſeldol 
have drawn oppoſite concluſions concerning the ſame 


Or THE NATURE AND 


LE r. truſt to chat obſervation, as to what hath been ſaid 
VIII. of a ſecond and third ſeries of globules. The 
truth of the matter is, that when very great mag- 


nifiers are uſed, the unequal refraction of the 


x and ſhades confound all; fo that it is very 
far from being ealy to make a right judgment of 
Pa ze appearance of objects ſo viewed. It requires 


7 ſuitable genius, good eyes, and _-_ experience 
that great men 


objects. Imagination, conceit, and prejudice in 


favour of a particular opinion, have as much influ- 


ence in theſe matters as elſewhere. 


Much pains hath been taken to analyſe the blood 
chemically; firſt by the illuſtrious BoyLs, and 


after him by others innumerable. 79 2 £ 
In the firſt place, blood new let is found to 


be neither acid nor alcali; as BoERRHAAVRE hath. | 
proved by experiments in his Chemiſtr y. It exhibits 


no phænomena, from which it may be concluded, 
that it belongs to either of theſe claſſes; but is in- 
different to both; as likewiſe every ſound animal 
humor is, urine itſelf not excepted. _ 

A quantity of blood new let, neither dried by 
being too long expoled to the air, nor in the leaſt 


tainted by putrefaction, being put into a glaſs re- 


tort of a proper ſize, and diſtilled, yie s firſt, by 


a gentle heat, a copious water or phle i almoſt F: 


inſipid, but ſomewhat impregnated with an empy- 
reumatic oil; and the more fo, the longer the 


diſtillation is continued. This water or * is 


about five ſixth parts of the whole. 


What remains, being urged by a ſtronger de- 


gree of fire, yields that which is called the ſpirit 
of blood, being a fetid acrid liquor, of a reddiſh 
colour, like ſp irit of hartſhorn unrectified. This 
liquor is the lac ſalt now. rendered volatile by 


the fire, mixt with a ſmall quantity of 8 
and ſome of the {till adhering animal oil, to 


hich 


E 


7, mortuum, or charcoal, porous and inflammable; 


n 


SEO Y 
3 "op 1 
£ 


E twelfth part of the whole. 
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which it's colour is owing. This ſpirit is about a LEO. 

15 | VHIEF 

The diſtillation being continued, and the hear 
increaſed, there riſe together an inflammable oil 
and a volatile ſalt. The ſalt is about a fiftieth part 


ot the whole; and the oil that riſes with it pretty 
much in the ſame proportion. The longer the: 1 
operation is continued, and the more the heat is 


increaſed, the oil becomes the thicker, heavier and 
darker coloured; being at the laſt black and hard, 
almoſt like pitch. Rn 

At the bottom of the retort there remains a caput 


an heavy black oil, which no heat 
can force over the helm, and ſeparate from the 
other principles ; but calcination in an open fire de- 
ſtroys and conſumes it, leaving aſhes behind. 
_ Theſe aſhes being diſſolved in water yield a fixed 
alt, though in a very {mall quantity, little more than 
the thouſandth part of the whole, and ſome inſipid 
inodorous earth about the hundred and fiftieth part 
of the whole. 5 5 
The fixed ſalt is found to be compounded of 
true ſea ſalt, and alcaline lixivious falt. The lat- 
ter is to the former in the proportion of one to 
three. 5 
BOERHAAVE, in his analyſis of the blood, finds 
no fixech ſalt in it's caput mortuum; which doubtlets 
was owing to his having diſtilled but a {mall quan- 
tity at a time. x 
The fixed ſalt, (to wit, both the ſea ſalt and alca- 
line ſalt together, as they are obtained from the caput 
mortuum) when urged by the ſtrongeſt poſſible de- 
gree of fire, yields a ſmall quantity of acid. The 
ſea ſalt and acid of the human blood might be 
thought owing entirely to the ſalt we take with our 
abments; but ſince the blood of animals, that live 
entirely on herbage and water, likewiſe yields a ſmall 
quantity of acid, perhaps it may in ſome meaſure, 
WW even 
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the concoctive powers, as HALLER thinks; 


Or TRE Naruxx AND 


Lr c r. even in the human blood, be owing to the vegets. 
VIII. ble nature of our food left imperfectly ſubdued by 


or, 
which to me appears not improbable, t e may be 
true ſea ſalt in the water that g. beaſts 


7 | mivorferink, or in the juices of the vegetables they cat, 


which yields that acid. 


The earth of the caput mortuum of the blopd, | 


hen freed from it's fixed ſalt, is found to contain 
ſome particles which the loadſtone attracts; and 
therefore no doubt are of the nature of iron. 


The ſerum of blood, diſtilled without the craſſa- 


mentum, yields, in this operation, the ſame principles, 
but a greater proportion of water, and Jeſs of ꝓhe dil. 

This is the moſt exact and completeſt analyſis 
of the blood, that chemiſtry hath hitherto fur- 
niſhed, But we mult not think that theſe prin- 


ciples exiſted in the blood, in a natural ſtate, the 


ſame as chemiſtry ſhews them. The fire renders 
it's ſalts alcaline and volatile, which before were 
neutral and more fixed; and it's oils acrid and 


empyreumatic, which before were mild and ſweet. 


U after diſtillation all the ſubſtances the blood 


yields thereby, were again mixed together, they 


would make up a compoſition widely different 
from natural blood. 

But we may fairly conclude, from this analyſis, 
that blood conſiſts of parts very different in their 
nature and properties, from each other ; to wit, 


water, which is it's vehicle, and vaſtly the greateſt. 


Part of itz oil, which is the next greateſt ; ſome 
kind of falt, which the fire renders almoſt all vola- 
tile; and earth, in the chemical ſenſe of the word. 
As all the parts of the body, both ſolid and fluid, 
I mean ſuch fluids as have undergone the effects of 
the circulation) are made out of blood, ſo they conſiſt 
of the ſame principles differently combined and mo- 
di fied ; for theſe principles are too permanent to 
be + Changed — by * force within the 
body. 
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PROPERTIES OF THE BLOOD, &c. 


body. Wherefore it is found by chemical experi-L E cr, 
ments, that any part whatſoever of the animal VIII. 
ſtructure yields the very ſame principles, that blood 


does. Horns, hooſs, bones, hair, ſilk, &c. all 
yield water, (and in a much larger proportion than 
one would expect from ſo dry ſubſtances) oil, vo- 
latile ſalt, and earth. The chief difference hither- 
to obſerved, betwixt the analyſis of the blood and 
that of the ſolid parts, is, that the latter yield no 
fixed falt, as the former does. 22 
For a full detail of the nature, properties and 
analyſis of the blood, ſee, beſides the writers of 
ſyſtems of phyſiology, the chief of which upon 
this ſubject are Bonx Ius, VERHEYN, BoERHAAvE, 


and HALLER; I ſay, belides theſe, ſee BoyLe, 


2 eafſert, 1 
BoxRHAAVE in his Chemiſtry, and the Hæma- 9 
7 A | ; Ae, l 1 


tologia of SWENCKE. | 

After having explained the nature and properties 
of the general fluid maſs, out of which all the par- 
ticular liquids, or humors in the animal œcono- 
my aredrawn and made, we ſhould now proceed, 
as hath already been hinted, to unfold ſecretion. 
hut as it is one chief part of the plan of theſe lec- 


tures, to illuſtrate ſome of the moſt important parts 


of pathology, by the animal œconomy; we ſhall 
here ſay ſomething briefly on the nature of fever. 

Fever may be defined, a morbid circulation in- 
creaſed to ſuch a degree, and of ſuch duration, as 


- remarkably to hurt the conſtitution by it's imme- 


diate effects, and diſturb, pervert or impair the 
animal functions. 

Fevers in general are divided into two principal 
claſſes, to wit, the continued and intermittent. 

A continued fever, is that in which the pulſe 
continues quicker than it is naturally from the be- 
ginning to it's termination, or criſis. | 
An intermittent fever is made up of different 
fits, or paroxyſms, between each of which the 
pulle returns to it's natural ſlowneſs. 
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| 
—_ Or THE NATURE AND | 
LzcT. In every fever, whether continued or intermit. 
VIII. tent, that is produced by an internal cauſe (by 
which is meant a cauſe pre-exiſting within the 
body before the fever is brought on, by what 
means ſoever it was firſt introduced into the 
body) there is, at the beginning for the moſt |= 
part, a coldneſs. or chillneſs, greater or leſſer, 
ſometimes amounting to ſhivering and ſhaking; | 
I have ſaid for the moſt part, but I believe 1 
might have ſaid always; tor though in practice 
we meet with inſtances, in which we cannot learn 
that ſuch , a chillneſs preceded, yet there might 
really have been ſome light perception of that 
kind, which the patient himſelf either did not at- 
tend to, or might have forgotten : and from the 
perception of this, the æra of the fever begins. 
In this ſtate of coldneſs, chillneſs, ſhivering or 
ſhaking, the pulſe is always quick and ſmall : 
ſometimes ſo quick that it's beats can hardly be 
numbered; and ſo ſmall as ſcarce to be felt. . And 
the body in general is colder and paler than in 
health, eſpecially in the extremities. | 
Therefore in this ſtate, there is, in ſome meaſure, 
z ſtagnation of the blood in the capillaries, from 
an unuſual reſiſtance there. And as the human 
machine is fo made, that when it is out of order, 
it endeavours to ſet itſelf to rights the beſt way? 
it's ſtructure will permit, the heart labours to ſur- Þ 
mount this reſiſtance ; and what it wants in force, 
it ſtrives to make up by the quick repetition of it's Þ 
—: =. 
After this ſtate of chillneſs hath laſted ſome 
time, more or leſs according to the ſtrength of 
the cauſe, and the conſtitution of the body af- 
fected, there ſucceeds an heat greater than in 
health, with a fuller and freer pulſe than before, 
and continuing ſtill quicker than it ſhould be. 
And this increaſed heat, fulneſs and quickneſs 
of the pulſe is, in a general way, proportionable 
| | | 0 
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PROPERTIES oF THE BLood, c. 109 
to the degree and duration of the chillneſs in the firſt LH. 
ſtare. If the heart and powers that actuate it ſhould VIII. 
not be able to get the better of the reſiſtance that pro 
duces the chillneſs, the patient muſt foon die, it be- | 
ing impoſſible that life ſhould continue long in that 
ſtate. It is, in every reſpect, like to that of a dying 
perſon. Hence thoſe that die of intermitting fe- 
vers, through a decay of conſtitution by age or 
otherwiſe, are moſtly carried off in the cold fit. 

But when the heart gets the better of the reſiſt- 
ance that produced the chillneſs, there muſt ſucceed 
a greater heat than in health; becauſe both it's force 
muſt be increaſed in order to ſurmount it, and as it 
finds the veſſels contracted, and as it were collapſed 
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by the ſtagnation, and the blood in ſome degree 4 
condenſed by the coldneſs, the attrition of the glo- i 
| bules of blood upon the ſides of the capillaries, and . „ 
conſequently the heat, which is the effect of that 3 
attrition, muſt be greater, than if no coldneſs had 4 
preceded ; there being upon that account both a = 
oreater impetus of the heart excited, and a greater ib 
reſiſtance to that 7mpetus produced. * 


After this firſt ſtate is over, the heat and quickneſs 
of pulſe, or which is the ſame thing, the fever goes 
on, continuing a ſhorter or longer time, and pro- 
ducing different ſymptoms, according to the dit- 
ferent cauſes that brought it on, and according to 
the ſtate of the body it ſeizes or according to the 
„management of the patient under it; terminating 
| ſooner or later, either in perfect recovery, death, 

or another diſcaſe. 
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5 So that fever is in reality an effort of nature to rid 
f itſelf of ſomething noxious. When there is any 
: how ſuch a quality or condition introduced into 
: the habit of body, as would terminate in the deſtruc- 
, tion of the animal if the cauſe were not removed; 
ö in that caſe nature, or the vital principle raiſes fever. 
ö by which the peccant matter may be attenuated, 
4 comminuted, or otherwiſe changed; and ſo impellod 
| 3 | 
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Or Tir NATURE and 


Lim c T. and driven about, that it may be aſſimilated to 
VIII. found juices; or, if that cannot be, that it may be 
— prepared and fitted for expulſion, and at length ex- 


pelled by ſome or other of the various outlets of 


the body, by ſweat, which is the moſt frequent 


way; urine, ſtool, yomiting ; hæmorrhage, and per- 
haps by inſenſible Perſpiration. 

Fever therefore is in it's own nature good; and 
though a great many die of fevers, yet I believe that, 
if our bodies were not endowed with a power of ex: 
citing fever upon different occaſions anſwering to 
the exigencies of the conſtitution, very few of the 


human ſpecies could be "_ alive for months toge- 


ther. 
But though fever in it's own nature hath this fa- 
lutary tendency, it oft becomes the inſtrument of 


death in this mortal ſtate checkered with good and 


evil. It may kill by over-doing it's work, and 


quickly deſtroying ſome vital part before the cauſe, 
which it endeavours to conquer and expel, is effectu- 


ally ſubdued; or by being too languid it may prove 
inſufficient to anſwer the end, and by it's continu- 
ance add the bad conſequences of fever to thoſe gt 
the cauſe that brings it on, and between the two 
patient may in the end be deſtroyed. Arr ther — 
is oft neceſſary, and ſteps in ſucceſsfully to aſſiſt na- 
ture in her well directed efforts. And, indeed, if 
in any diſeaſe, the direction of a prudent practi- 
tioner is always defireable in fever, it it were upon 
no other account than to regulate diet and the man- 
ner of living; and hinder the patient, or thoſe about 


him, from entering upon improper and dangerous 
methods and meaſures. | 


Botniiaave, with his uſual penetration, judg- 
ment, and preciſion, divides the general indications 
et cure into four heads : we ſhall here for conciſe- 
neis fake reduce them to three ; making but one of 
ls ſecond and third, | 
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PROPERTIES OF THE Broop, &c. 77 
The firſt is, to take care properly to ſupport the L E c T. 
vital ſtrength. VIII. 


It is life and vital ſtrength, or what by another 


name is called nature, that gets the better of fever 
or any other internal diſtemper : I mean diſtempers 
in which chirurgical operation is not indiſpenſably 
neceſſary. Nature, as we have ſaid, may in ſome 
caſes over-do her work, in others under-do it. If 
ſhe is over impetuous, ſhe muſt be weakened and 
reſtrained ; if languid, ſhe muſt be laſhed and 
ſpurred on. We muſt not, like the bulk of the 
French, Spaniſh, and Portugueſe phyſicians, bleed, 
glyſter, and purge, till we take away all fever; this 
would be taking the inſtrument out of nature's hands, 
by which ſhe is endeavouring to ſet the body per- 
fectly to rights again; but we ought to leave ſuch a 
degree of it, as we apprehend may be ſufficient to 
enable her to do her work, and yet not endanger 
the deſtruction of any of the vital viſcera. The 
pulſe is the principal ſtandard to judge of the 
ſtrength by; (but not altogether without compar- 


ing it with the other faculties and functions of the 


body.) If it is too full, high, and quick, it is to be 
lowered. Blood letting; gently pg opening, cooling, 
elyſters ; dilution, by copious watry drinks; thin, 
cool nouriſhment, and very moderate warmth, are 
indiſpenſably requiſite here. | 

If the pulſe flags, and the fever is too low, ſafely 
warming ſtimulating medicines, a richer, warmer 
diet, bliſters, and more heat are indicated. | 

The ſecond general indication, is to aſſiſt and po- 
operate with nature in ſubduing and expelling the 
cauſe that originally brought on fever; or, which is 
the ſame thing, that cauſe that prompted nature to 
excite fever, in order to conquer and get rid of it. 
In the chillneſs, that precedes the febrile heat, we 
ſaw there is a reſiſtance, which creates a kind of 
ſtagnation in the ſmalleſt veſſels ; and in fever there 
is, after the chillneſs is over, a heat greater than na- 
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Or THE NATURE A Lp 


4 Er. "TH mich denotes greater attrition than there 
VIII. ſhould be in the ſmalleſt veſſels : now in both theſe 
2 there muſt be in the blood, or the thinner 


juices derived from it, an unuſual coheſion i in ſome 


of the minute particles, that create that reſiſtance, 
and that attrition ; this coheſion BoERHAAvE with 
'BeLLIni, and other writers, calls lentor. 


In the fever all along there is an increaſed cele- 
rity of pulſe, both in the chillneſs, and the ſucceeding 
heat ; but the immediate cauſe of an increaſed cele. 
rity of pulſe is ſomething that urges and ſtimulates 
the auricles and ventricles of the heart into too fre- 
quent contractions. This cauſe, whatever it be, 
Boernaave calls the acte, or acrimony; we may 
likewiſe call it ſtimulus, | 

So that in every fever there is the lentor, and the 
acre, or ſtimulus, we have juſt now been explaining, 


The ſecond general indication therefore requires, 
that we ſhould co-operate with, and aſſiſt nature in 
correcting, and expelling the acre, or the ſtimulus, 


that produces the over frequent contractions of the 
heart; and in reſolving and expelling the lentor that 


keeps up the reſiſtance, and attrition, in the ſmalleſt 


veſſels, and the conſequences ariſing therefrom. 
1he acre, or ſtimulus, is to be corrected, and 
rendered har mleſs, either by the general method 
of dilution and mitigation; or by the ſpecific knoten 
antidote of the known ſtimulus ; or by general te. 
brituges known from experience; as the bark. 
[t 15 to be expelled after dilution, by encourag. 


ing, or torcing ſuch evacuations, as appear mot Þ 


fuirable in the preſent | juncture; as ſweat, urine, 
ſtool. vomiting or inſenſible perſpiration. 


8 


8 52 3 2 of 
GW this * 


. 

r 

R 
. 


DI 8 

Gat * 

I IS oo 
CET OE ES. 


85 
Me 


. 


The lentor is to be attenuated by dilution, brought Þ 


about by ſuch refolvents as are found by exXperien 


to be e ſfectual for that purpoſe, as nitre, {aline ju. 
leps, &c. 


Andi ii is to be expelled by the ſame means that 
the „iam lisa iS. 555 5 
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PROPERTIES OF THE BLoOD, c. 


I the rather choſe to join theſe two indications to- L c T. 
gether, becauſe I apprehend, that often in fevers VIII. 
the lentor and the ſtimulus may be one and tg 


tame thing; that is, the preternatural coheſion of 


the juices that produces the reſiſtance ; and the at- 


trition may be the ſole cauſe of the frequent con- 
traction of the heart; nature endeavouring by ſuch 
efforts to comminute the lentor, and either change 
it into a due fluxility, or expel it. 

The third and laſt indication is to relieve, miti- 
gate, or totally remove troubleſome and dangerous 
A Be 
Buy taking off, or even mitigating troubleſome 
ſymptoms, ſo much is gained in the patient's fa- 
your, and ſo far the agency of the principal diſeaſe 
is diminiſhed, that the patient will bear it the better, 
and paſs his time the more eaſily ; provided always 
that no ſubſequent bad effects be influenced by 


*. meaſures taken for that purpoſe, and that while 


ſymptoms are chiefly attended to, the main thing, 
to wit, ſtriking at the root of the principal 
diſtemper, is neither thwarted nor neglected. 

And dangerous ſymptoms are to be levelled at 


with as great vigour and diligence, as the principal 


diſeaſe itſelf. 2+ 
But to proſecute this ſubject farther is not my in- 


tention in theſe lectures; I only deſign by ſuch ex- 
curſions to illuſtrate the grounds of ſound practice 
in ſome important inſtances ; and ſhew the con- 


nexion between the rational art of healing, and a 
knowledge of the animal œcοOmy. 


LECTURE MX. 


Of ſecretion and glands, Of ſchirrus and cancer. 


AVING in our laſt diſcourſe conſidered the 
nature and properties of the blood, that 


general animal fluid maſs, out of which all the 
TY ; : other 
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Or 'SzeRETION AND GLANDS: | 


Lo r. other liquids are made, we come now to explain 
IX. the way and manner in which fluids differing from 
blood are made out of it, and ſeparated from it; 


and this is called animal ſecretion. | | 

As on the one hand, nature always employs the 
moſt ſimple means to bring about her ends; ſo on 
the other ſhe is never deficient, nor niggardly in 
contrivances to do every thing in the beſt manner, 
She equally avoids redundancy and defect. 5 

In the human body, and that of other animals 
of the more perfect kind, a great variety of dif- 
ferent juices is required to anſwer a like variety of 
purpoſes; all which are furniſhed out of the ſame 
general maſs. Here then is variety joined to ſim- 
plicity; the animal, by certain powers it is endowed 
with, firſt makes red blood; and then out of red 
blood, by other powers, it draws off, and forms all 
the other juices. | 

We ſhall, before we enter upon explaining the 
manner in which fecretion is performed, with 
HALLER, take a ſhort view of the ſeveral kinds or 
claſſes of animal liquids that are different from 
blood, and made out of it: a great part of which, 
eſpecially ſuch of them as are of the moſt general 
importance to the animal ceconomy, ſhall be more 
fully and particularly conſidered afterwards. 
He divides them into four claſſes. 

The firſt comprehends thoſe liquids which have 
ſuch a degree of viſcidity, as to be coagulated by 


fire and by alcohol, like the white of an egg, and] 


yet in the living body exhale in the form of vapour, 


o K „b 
On Ge TY Gs 3 0000 


but after death, when all is cold, are condenſed into 


a kind of jelly. Of this fort is that vaporous hai: þ 


tus we have already had occaſion to mention, that 


exhales into cavities, and hinders the parts from 


growing together, as into the cavity of the abdo- 
men, where, when accumulated in too great quan- 


tity, it creates aſcites; into the cavity of the thorax, Þ 


where it forms frequently thoſe leaft hurtful adhe- 


fon: ! 


Or SꝝEcRET ION AND CrAnDS. 


fions of the membrane of the lungs to the pleura; L x 
into the ventricles of the brain, where it often IX. 
creates apoplexy ; into the cavity of the teſtis, www 


formed by the tunica vaginalis, and there by it's 
accumulation produces the hProps teſtis ; into the 
cavity of the amnion, there furniſhing the liquor 
amnii; into the articulations, to lubricate the ex- 
tremities of the epiphyſes, and make them move 


eaſily over one another; into the cavity of the uterus, 


to hinder it's walls from going together, and pre- 


ſervye it's diſtenſibility. Such likewiſe is that clear, 


faltiſh, liquor which is ſupplied to the ſtomach by 
the ſerous evaneſcent arteries of it's villous coat, and 


is often called Iquor Gaſtricus, and that of the in- 


teſtines of the ſame nature. And ſuch, laſtly, is 
that liquor contained in the lymphatic veins diſ- 
covered by Bagg HoLin and RupkCR. 
The ſecond claſs contains thoſe, which being 
thinner, and more watry than the former, are 
neither coagulable by fire nor alcohol. Some li- 
quids, of this claſs, are naturally exhaled from the 
body; as the matter of Sanctorian perſpiration; 
and a part of the tears ; for ſome of them being 
poured out upon the cornea and albuginea, muſt be 
evaporated into the air, while the remainder is taken 
up by the puncta lachrymalia, and ſent into the 
lachrymal ſack. Other liquids of this ſecond claſs 
are not evaporated, but carried off into a deſtined 


place by proper excretory ducts. Such is that part 


of the tears, we have juſt now mentioned ; the 
falivs, the pancreatic juice, and urine. To this 
Claſs of thin liquids, not coagulable by heat or al- 
coho], but entirely evaporable, belongs the nervous 
oa ſeparated by the brain, if ſuch a fluid there 


The third claſs of liquids conſiſts of ſuch, as 
are not coagulable by fire and aicohol; at the fame 
time are not gelatinous, but watry, with ſome de- 


F- gree of viſcid tenacity; and when the watry part 
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Or SzcRETION AND GLANDS. | 
is diſſipated, leave tough, hard cruſts behind. Of 
this kind is what is called mucus, or phlegm, which 


is found throughout all the reſpiratory paſſages from 
the mouth and noſtrils to the extreme and remot- 


eſt veſicles of the lungs; over all the alimentary 


paſſages from the fauces to the anus; through- 


out the urinary paſſages from the ureters (inclu- 


five) to the extremity of the urethra; and in the 
cavities of the genital organs of both ſexes. Of 
this kind likewiſe is the ſemen maſculinum, and the 
liquor of the proſtate. 1 

Ihe fourth and laſt claſs comprehends the in- 
flammable humors, which though, when newly 
drawn off from the blood, they are thin and wa- 
try, yet dy ſtagnating where they are depoſited, the 
watry part being either evaporated into the air, or 
re- abſorbed by the inhaling veſſels Ip the containing 
receptacles, the oily inflammable part chiefly re- 
mains. Of this kind is the bile; (for the bile, when 
dried, is all inflammable, as likewile are the ſtones 
of the gall bladder ;) the wax of the ears; the ſeba- 
ceous ſecretions every where, as in the ſkin, eye-lids, 
&c. the fat all over the body, and the marrow of 
the bones. Milk, as it contains butter, is likewiſe 
akin to, and may be ranged under this claſs. 

Now, as we have ſhewn in the former lecture, 
that there is in the blood a large quantity of elemen- 
tary water; that it's ſerum is coagulable by the fire, 
and by alcohol; and that the whole blood, beſides 
it's vehicle water, and beſides oil, likewiſe contains 
ſalt, and earth, it is not difficult to ſee that there is 

the matter of all theſe ſecretions originally exiſting 
in the blood. But how it is brought about, that 
there are in different parts of the body, different li- 
quors drawn off from the ſame mals, is what re- 
mains to be explained. | 


As many of the ſecretory organs in the body are 
to be particulary conſidered in their proper places 
afterwards, and their reſpective ſecretipns more mi- 
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Or SECRETION AND GLANDS. 


| nutely examined, we ſhall at preſent only exhibitL x Cr. 
|: the general fundamentals of this doctrine. IX. 

\ | And firſt let us keep in view, that the red glo- 
- | bules are the largeſt of all the particles that conſti- 
5 | tute the blood. From this poſition it follows, that 

- | every veſſel or canal, that ariſes immediately from 

- an artery containing red blood, which veſſel or 

e canal does not contain red globules itſelf, muſt 

f | neceflarily be of a narrower diameter, than that of 

e | the artery it ariſes from, otherwiſe red globules 


could not be excluded. This is ſo evident, that it 
needs no explanation. | | 
ly | It likewiſe no leſs clearly follows, that every 
4— By ſecretion 1s, in the inſtant of time it is ſeparated 
ne from the blood, thinner, more watry, and fluid than 
or the blood itſelf. | 
hut you will aſk, whence it is then that ſome ſe- 

cretions are thicker and more viſcid than the blood ? 
I anſwer, by the watry parts being drawn off after 
their ſeparation from the blood, either by evapora- 1 
tion, if expoſed to the open air, as the wax of the 9 
ears, or the mucus of the noſe; or by re- abſorption 
through inhaling veſſels in the ducts or cavities, 
where they are ſome time detained ; while the 
groſſer are left behind, and being deprived of their 
fluid vehicle, form new coheſions, and. grow thick. 
Thus the ſemen, by paſſing very flowly through a 
long tract of excretory canals, and at length itag- 
nating in the ve/iculz ſeminales till the next venereal 
act, becomes thick, the humidity being ablorbed 
in it's progreſs, and while it remains unexcerned, 
And hence in the incontinent it 1s of a thinner, 
and in the chaſte of a ſtiffer conſiſtence. | 

The qualities of the ſecreted liquors will vary 
chiefly according to the following circumſtances. 

iſt, According to the different diameters of the 
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7 are ſecretory tubes that immediately ſeparate them from 
laces the blood. The very ſmalleſt can admit only the 
mi- thinneſt fluids; and the largeſt can receive the 
ately. 13 groſſeſt 
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r e r. groſſeſt particles next to the red globules; and along 


with them all the other more minute ones. This is 


ſo evident, as to require no explanation. The largeſt 


ſecretory veſſels ſeem to be thoſe which ſtrain off 
the oil or fat; and the ſmalleſt thoſe of the brain 
and cerebellum, which ſeparate the nervous juice or 
animal ſpirits. . | 
2dly, A different quality of the blood that ar- 
rives at the place of ſecretion, other circumſtances 
being alike, will afford a different ſecreted liquor. 
Thus the blood, which comes from the vena porta- 
rum, being from it's communication with the veins 
of the omentum fraught with oily particles, and 
being penetrated with the half putrid uaſmatu of 
the faces in the thick guts from the meſeraic veins, 
yields an oily ſecretion, inclining to rancidity. The 
mammary arteries in a nurſe, being replete with 
chyle, afford a fecretion very little different from 
chyle ; for ſuch milk is. | 
3dly, A greater or leſſer velocity, or, which is 
the ſame thing, a greater or leſſer force with which 
the blood is impelled into the ſecretory organ, will 
affect differently the ſecreted liquor. A greater force 


will render it more denſe and ponderous, becauſe 


it's particles will be more compacted and preſſed to- 
gether in the ſecretory organ ; and likewiſe becauſe 
the more ponderous particles will obey the direct 
impulſe more truly, and paſs into it in greater abun- 
dance : it will likewiſe render the ſecreted hquor 


more impure, turbid, or heterogeneous, as hard 
ſqueezing drives a more turbid liquor through 4 


ſtrainer, than a mild and moderate -preffure would 
do. And hence in violent fevers, ſecretions are 
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Or SgEcRETION AND GLANDS. 119 
of the blood veſſels at their arrival at, and enttyLzcT. 
into it. It is one of Ruvvyscn's principal diſcove- IX. 
ties in the human ſtructure, that the ſmall ramifica ww—. 
tions of arteries are conſtantly diſtributed in a dif- 
ferent manner to different viſcera. In ſome they 
are branched out like trees, in others they ſhoot out 
from a center like ſtars, or are laid cloſe by one ano- 
ther like hairs in a pencil, &c. This being the 
common courſe of nature, no doubt anſwers a wiſe 
purpoſe, as every phyſical cauſe produces a deter- 
mined adequate effect; though we are not always 
clear ſighted enough to perceive it's ultimate ten- 
dency; much leſs duly to eſtimate and weigh the 
quantity of it's merit and influence. 

The different ſtructure of the ſecretory organ 
muſt have an immediate principal effect upon the 
th | fecreted liquor. If it is intended to be thick, it is 
' depoſited in cells or little cavities, where the watry 
parts may either be evaporated or re-abſorbed, as 
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19 in the inſtances we have given of the mucus, and 
ch wax of the ears. If it is deſigned to be thin, it is 
ill conſtantly pouring out, and flowing to it's deſtined 
ce lace, as urine is into the bladder, &c. But we ſhall 


ſe have occaſion to ſhew this more at large, when we 
o- come to treat of particular viſcera. 
ſe Þ. This may ſerve at preſent for a compendious 
> | view of the general doctrine of ſecretion ; in the 
n- | delivering of which you will no doubt wonder, 
or | that I have not once mentioned the word gland. 
rd | This I forbore doing hitherto, chiefly for two rea- 
2 | fons; firſt, becauſe the greateſt ſecretions of the 
Id | body are performed without the intervention of any 
re | ach contrivance or ſtructure, as the appellation of 
| gland was ever beſtowed on; as the ſecretion of the 
n, | fart, the Sanctorian perſpiration, and the lymph. 
p- HaruLrs likewiſe, and very juſtly, reckons nutri- 
1: | THmona general ſecretion. All theſe fecretions are 
re | brought about by the ſimple mechaniſm of lateral 
es | tubes, of determined diameters, ariſing from 
of | 14 larger 
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Or SECRETION AND GLANDS. 

larger ones, without any peculiarity that hath pro. 
cured the name of gland or glandular contrivance. 
Secondly, gland is a vague term, and taken in 
different ſenſes by different authors ; and therefore 
I was willing firſt to explain the doctrine of ſecretion 
before I uſed it, and afterwards to deliver what is 
fit to be known concerning the different ſignifica- 
tions of that word, and concerning ſome diſputes 

that have ariſen amongſt authors about ſecretion. 
The word dom, which hath been tranſlated in 
Latin glandula, in Engliſh gland (which probably 
comes from dd, ſatio ; quia glandulæ ſunt ſucculent e, 
er videntur quaſi humore ſatiari) was uſed by Hip>0- 
CRATES, and other Greek authors, to ſignify cer- 
tain parts of the animal body, diſtinguiſhed from 
all other by a peculiar habit or appearance, more 
eaſily conceived than expreſſed, without regard either 
to their circumſcribed figure, or uſe in the animal 
ceconomy, as HEIST ER hath learnedly and acutely 
obſerved. The Engliſh word kernel, when ap- 
lied to animal ſubſtance, ſeems to convey preciſely 
the ſame idea, EH 
As ſeveral of theſe parts, called dd, by the an- 
cients, were found to ſeparate ſome liquor from the 
blood, as the kidnies, ſalivary glands, &c. the 
term glandula or gland came in uſe frequently to 
denate a ſecretory organ. At the ſame time ſuch 
parts as were not known to yield any ſecretion, and 
yet called glands by the ancients, ſtill retained their 
old appellation; as the thymus, thyroid, pineal, 1 


_ Pituitary gland, &c. while other parts, which 


were allowed by all to ſerve ſolely or chiefly for 
That purpoſe, had not the name of gland beſtowed 
upon them, as the liver and brain. | 
This bred confuſion amongſt authors, and dif- 
ferent inconſiſtent definitions of the word gland 
were given : to avoid which we have framed one, 
which we apprehend is commodious enough, in the 
introductory lecture, and ſhall repeat it in ſub- 
| UE ſtance 


| Or SECRETION AND GLANDS. 121 
ro. ſtance here. By a gland, we mean an organical LE c T. 
ce. |: ſtructure of a peculiar kind, and circumſcribed IX. 
in figure, the uſe of which is, or is ſuppoſed may be. 


ore | to ſeparate from the blood a liquid unlike to, and 
ion different from the blood. ne 3 
t is | - By this definition is excluded, firſt the ſimple 
ca- apparatus of ſecretion ; ſuch as, for example, is 
tes ulſed to ſeparate the fat, where there is no peculia- 
. . © rity of ſtructure, nor circumſcription of figure: : 
in | and, ſecondly, ſuch parts are excluded, as are ac- 4 
bly | Kknowledged univerſally to ſeparate nothing from a 
iz, | the blood; for inſtance, the ſpleen. Theſe, whole } 
>0- | uſe is doubtful, may continue ſtill ranged under the 4 
er- | genomination of glands, as the glands of the me- | 
om | fentery, the thymus, &c. But under it are included 1 
ore ſeome parts which the ancients did not call glands, 1 
her | to wit, the brain and the liver; becauſe they both 4 
nal | ſeparate a fluid from the blood, and are of a pecu- 1 
ely | Har texture and circumſcribed figure. | 1 
ap⸗ Il propoſe this definition only, becauſe it is conve- A 
ely | nient for the clearer comprehenſion of what follows, id 
In ſcience it is permitted to uſe terms in what ſenſe 1 
an⸗ wepleaſe, provided we fairly define them. A 
the! Glands in this ſenſe of the word are of four 1 
the kinds; | | | i 
to The firſt is the moſt ſimple, and is made up of 4 
ich a membranous hollow receptacle, commonly called 
ind follicle, receiving the ſecreted liquor from ſmall i 
\eir ſecretory tubes opening into it's ſides, and depoſiting 4 
al, it there, where 1t remains until it -1s ſent out by a 1 
ich ſingle excretory duct or orifice. Of this kind are 1 
for thoſe glands, which ſeparate the mucous liquor 4 
ved throughout the reſpiratory and alimentary paſſagesg i 
and the ſebaceous glands in the ſkin, eye-lids, and 4 
lif⸗ many other places. Nature uſes this contrivance, f 
ind where there is a thicker ſecretion required. For as 4 
ne, there are arterial ſecretory tubes that bring the j 
the ſecreted matter into the follicle, ſo there are venous 2 
1b- abſorbent ſmall veſſels that ſuck up a part of the fl 
ace humidity, 3 
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LE c r. humidity, and render what remains thicker. If 
IX. they are expoſed to the air, the thinner parts are 
„ evaporated. | 5 
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The ſecond kind differs from the firſt only in this, 
that they have two or more of the original duds 
united into one large common duct. This con- 
ttivance adds ſomething to the ſtop in the follicle, 
and tends to make the ſecretion ſtill thicker. It 
takes place in the glands of the urethra, and in 
ſome others of the ſebaceous kind. 

The third kind is called the conglobate, under 
which are comprehended ſuch as conſiſt of one 
ſingle undivided ſecretory ſtructure in their whole 
bulk, and by this characteriſtic are oppoſed to 
the 5 

Fourth kind, which are called conglomerate. 
Theſe are made up of a congeries of many ſecre- 
tory ſtructures, of the ſame kind and mechaniſm, 
firmly connected together, and ſo making one 
whole. Each of theſe little ſtructures, which are 
called acini (from ſome analogy they ſeem to beat 
to the ſmall knots or ſtones in ſome kinds of fruits) 
have a ſeparate excretory duct, which original ducts, 
in moſt inſtances of this kind, variouſly uniting to- 
gether, at length form one large excretory canal. 

Of the conglobate kind may be reckoned the 
thymus, thyroid gland, &c. and by the unanimous 
conſent of anatomiſts, thoſe glands in the meſentery, 
which receive the lacteal and lymphatic veins, are 
ranged under it. | . | 

Of the conglomerate claſs are the two great ſe- 
cretory viſcera, to wit, the brain and liver ; the 
ſalivary glands, the pancreas, the breaſts, and kid- 
_ ST | . . 
Towards the end of the laſt century, MA Pi- 
GHlus, a celebrated anatomiſt, who was the firſt that 
applied himfelf to examine cloſely the ſubtle and 
minute ſtructure of the viſcera, gave riſe to a warm 
controverſy concerning the ſtructure of glands, and 

| | | the 
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If tze manner of ſecretion in the third and fourth LE r. q 
are fpecies, eſpecially the latter. He was of opinion, IX. | 
8 at there is a follicle in the middle of every ſepa- r,’ 1 
his, rate glandular acinus; and that all ſecretion is 1 
its made that way, in the more compound glands, as a 
on- well as the ſimple ones we have deſcribed. His 4 
cle, chief argument was taken from morbid appearances. 1 
It Þ He thought that encyſted little tumors of different 1} 
| in kinds being found in the ſecretory viſcera, afforded J 
' a proof that follicles pre-exiſted there in a ſound 3 
det ſtate; and that obſtruction and congeſtion of mat- 1 
one ter only diſtended them, and rendered them more [ 
ole | | conſpicuous. : W : 
to | RHvvyscn was then coming into fame for his art 4 
ok injecting, by which he filled minute veſſels with 
ate. amazing ſucceſs, and demonſtrated avaſcular texture 1 
re- in numberleſs places of the body, where nothing of 3 
ſim, that kind was ſuſpected to be before. + 
one | He, uponexamining the preparations, where his in- 4 
are  jeQtions had ſucceeded beſt, as in the kidney for ex- 4 
dear | ample, where the injection paſſed from the emulgent 1 
its) artery into the ureter, found nothing but a congeries 1 
as, ol veſſels continued together, without any cavity or i 
to- follicle intervening; and thence concluded, that 1 
bs the doctrine of follicles in compound glands was 0 
the groundleſs and chimerical. 9 
ous The great and deſerved reputation of Marpr- 
Ty, ontus ſupported his doctrine almoſt univerſally for . 
are | a conſiderable time againſt the ſingle authority of 1 
Rusch; who ſolely poſſeſſed the art of making | 
ſe- | the preparations he built upon, and ſtudiouſly kept I 
the it a ſecret, | | | 
did- Even BoERHAAvRE, who was an intimate friend of 
| Rnvyscn's, and had acceſs to ſee and examine his 
PI- preparations, continued Jong a favourer of MarL- 
that PIGHIUS'S doctrine. He thought that the filling of 
and the arterial branches compreſſed the follicles, and 
um | rendered them imperceptible ; and did not ſtick to 
and hint as if Ravyscs uſed ſome fraud to ſupport his 
we if © + dodtrine, 
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Le c r. doctrine, by preſſing and ſqueezing his prepara- 

IX. tions before the injection was quite cold, the more 
—effectually to obliterate every thing but the filled 
| _ vaſcular texture. 

Atlength, after ſeeing and conſidering more and 
more of Ruvyscn's preparations, he became more 
inclinable to cloſe in with his way of thinking; 

and in this mood he wrote his celebrated epiſtle, 
De fabrica Glandularum, in which he, with great 
accuracy and ſtrength, urges every argument that 
could anywiſe make for MaLp16nivs, with a view Þ 
to prompt and ſpur up the old gentleman, - who Þ+ | 
was not a little proud of his diſcoveries, and je- 
lous of their credit, to ſupport himſelf in the beſt Þ 
manner he could. This letter had in a great mea- Þ 
ſure the intended effect. Rusch, though then? 
fourſcore and five, acquitted himſelf to admiration; 
and his anſwer made a proſelyte of BoERNMAAVE. 

His doctrine hath continued to gain ground ever 
ſince, and now that the art of injecting is practiſed 
ſo univerſally, with a ſucceſs little inferior to that 

: of Rosch himſelf; and even Ryvyscn's man- 

e qe ner of preparing is publiſhed lows, from 
"Y his own manuſcript, which he gave along with his 
Fon preparations to the late great Czar, it 15 become 
general; all or moſt- oi the beſt phyſiologiſts re- 
jecting follicles in the brain, liver, kidneys, and 
other glands, whether conglobate or conglomerate, 
and admitting only a texture entirely vaſcular. 

And indeed, ſince it is certain that ſome ſecre- 

tions are made without follicles, and ſince follicles 
cannot in theſe glands be demonſtrated, common 
tenſe determines ' us to relinquiſh the doctrine of 
MaLeicnius. Entia non ſunt mulliplicanda fine ne 
ceſſitate; de non exiſtentibus et non apparentibus 
idem eſio judicium. The. arguments drawn from 
morbid appearances are caſily anſwered. Obſtruc- 
tion and congeition. of impacted matter, in a cy- 
lindrical diſtenſile canal, may change it into a ne 
rica 
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7 rical form, and therefore round morbid little LE c T.. 
knots or tumors are no proofs of a pre- exiſtent IX. 
follicle. The obſtruction may be in the cellu -. 


lar texture, that in glandular viſcera By the little 4 


ra- 
ore 
led 


nd ccini together; and therefore ſuch morbid appear- 
dre ances do not neceſſarily intereſt the acini themſelves: 
g; and in effect they are enen found where no glan- 
He, dular ſtructure is pretended to be, as in the placenta. 
eat Before we diſmiſs this ſubject, we ſhall briefly 
hat take notice of an opinion, which, however unrea- 


ſonable, gained conſiderable ground, and chief 
a amongſt ſuch as had, or would be thought to have, 
* a tincture of chemical knowledge ; to wit, that 
ſecretion is managed by the intervention of fer- 
ments. By ferments they meant fluids at the places 
| of ſecretion, which being mixed with the ſecreted 
fluid, in the inſtant of it's ſeparation from the 
blood, brought a chemical change upon it, either 
in the way of efferveſcence, precipitation, ſolution, 
coagulation, or otherwiſe; by which change it was 
rendered of ſuch a nature, and endowed with ſuch 
properties, as to be fit for the uſe intended. And 
thus it was imagined ſecretions were diverſified, each 
different one having a particular ferment adapted 
do it. 5 | 
VWiIILISs was the chief broacher and promoter 
of this doctrine, and French authors ſeem to have 
been the longeſt fond of it. Botrnaave did not 
ſtick to own, that there was a time when he inclin- 

cd to that opinion himſelf ; but he ſoon abandoned 
it, and became the maſt zealous champion againſt 
it; and now none of his ſchool] maintain it. 


In the firſt place, che whole of it is mere fancy, 1 
and hypotheſis — experiment, that I 7 fed [ 


know of, having ever been brought to prove the 
exiſtence of any ferments within the area of the 
circulation. On the contrary it hath been proved, 
that the blood, and all the juices derived from it, 


are 


2 


126 | 
LEO r. are neither acid nor alcali, nor efferveſce with 
IX. 
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acids or alcalies, nor with one another. 


— But even the poſſibility of their exiſtence will 


* 
- 


a” 2. ar » 


not bear examination. If there were ſuch fer- 
ments, they muſt be either furniſhed from the 
blood, and therefore be ſepreted liquors themſelves, 
and ſo, according to the tFovrheſs, there would be 
ſtill wanting other ferments to aſſiſt in their ſecre- 
tion ; whi < would abſurdly involve a progreſſus of 
ferments in infinitum : 

Or they muſt be native and inbred in the animal, 
which is no leſs abſurd ; for how can it be granted, 
or even conceived, that any ferments, bred origi- 
nally in the embryo, can hold out, and influence 


the ſecretions in the adult body ſo many millions of 


times larger, and that for four or five ſcore your 


together? 


Or, laſtly, they muſt be ſupplied from the at- 
moſphere without us, which if it be allowed, there 


is an end of all certainty in phyſiology ; every li- 


quor in the body may be ſaid 3 the ſame foot to 
come ab extra. And they who can acquieſce in 
ſuch a ſuppoſition, may for me enjoy their credu- 
lity unmoleſted. 

Since therefore no actual proof is brought of the 
real exiſtence of ſuch ferments; ſince that ſuppo- 
fition is found to imply abſurdities; ; and, laſtly, 
fince ſecretion can be explained without them, they 
are deſervedly exploded by the moſt knowing phy- 


ſiologiſts; and it is one of the many glaring in- 


ſtances of the weakneſs of de human underſtand- 
ing, that ſo many men, in other reſpects acute and 
ingenions, ſhould ſtand up for them. 

For a more full and partitular account of ſeere- 
tion, beſides anatomiſts, who deliver the ſtructure 
of the various glands, amongſt whom He1sTER is 
by no means to be omitted, and beſides BokR- 
Haavs and Ravvscn's letters Juſt now mentioned, 


I recommend chiefly BozzHaave's Inſtitutions, and 


his 
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ch his Prælections upon them, publiſhed by HALTER LB Or. 
with notes. HALLER's chapter on ſecretion, in his IX. 
wil Prime Lineæ, exhibits an excellent, compendious . 
but comprehenſive view of every thing material re- 
he © lating to this ſubject ; and with a proper commen- 
” tary, ſuch as I apprehend the author himſelf could 

de! WE would be much ſuperior to any thing yet 
© publiſhed. Innumerable authors have wrote pro- 
” feſſedly on ſecretion ; but almoſt all of them ſerve 
more to perplex than inſtruct the ſtudent. KILL, 
zs he is ſhort, may be looked into, but he is too 
prone to go into hypotheſes. It is more pro- 
by Fable to read carefully, and digeſt a few good 
books, than wander and wade through a great 
many. 

We ſhall conclude this lecture with a brief ac- 
count of the two principal diſeaſes that are peculiar 
to glands and glandular parts; to wit, {chirrus and 0 
cancer. bt 
S 0chirrus is a hard tumor of a glandular part, oc- | 
caſioned by the obſtruction of the ſecretory tubes 
often ſcabrous and unequal, eſpecially when it 
poſleſſes ſuch glands as conſiſt of pretty large acini; 


Iss the ſalivary glands, without pain at firſt, and ——— | 
he I often for rer; but in proceſs of Loregmboons | 
time ſhooting pains are felt in it, which when, they 72 „ 
ly become remarkably uneaſy and conſtant, denomi- 7 { 14 Fi 
mate it cancer. Ee | Fl 
We have already ſhewn that every ſecretion is 
performed by ſecretory tubes, that are of too ſmall 
3. | Gameters to admit red globules ; and that com- 
a Iv | 
1a bound glands, whether conglobate or conglomerate, 
gare made up of a congeries or cireumvolution 
» | ef ſuch tubes. Theſe glands therefore mult be 
le Very liable to obſtruction, upon a double account; 
: do wit, both upon the account of the exility of 
| Canals, and becauſe theſe canals are complicated, 
3 | 21d rolled up like clues ; which will, ceteris part- 
WY E 2 5 . . . . / 
d #5, increaſe the difficulty of tranſmitting i 
— = . | = ary 
is | 


OF SCHIRRUS AND CANCER. 


| Lee r. and render them apter to ſtagnate there than elſe- 
IX. where. Accordingly anatomiſts meet with unſur- 
Wa mountable difficulties, in injecting almoſt every 


glandular ſtructure; but can puſh their coloured 
ceraceous matter into incredibly ſmall veſſels in 
membranous parts all over. the body. Hence the 
frequency of ſchirrus is not to be wondered at. 
The cauſes of ſchirrus are whatever either thicken 
the juices that are to paſs through, or obſtruct and 
render narrow the minute ſecretory tubes, ſo as to 
hinder their propulſion through them; and a reſiſt- 
ance being thus cauſed to the progreſs of humors, 
tumor and hardneſs is produced. 
Inflammation in a glandular part is often the an- 
tecedent cauſe of ſchirrus. Contuſion likewiſe fre- 
quently produces it. But not ſeldom it is formed 
by a gradual infarction, without any preceding in- 
flam mation or fever. a 5 
When a ſchirrus is recent, reſolution ſhould be 
tried, it being then moſt practicable to bring it a- 
bout, while the obſtructing matter is moſt fluxile, 
and leaſt firmly impacted : and for that purpoſe no 
ſtone ſhould be left unturned. Inward diſſolving 
medicines, outward diſcutient applications, if the 
part affected be within their reach, ahd a proper 
diet and regimen are to be moſt ſollicitouſly directed, 
that the obſtruction may, if poſſible, be conquered, 
before it can have time to degenerate into cancer. 


The moſt aperient vegetables, of which I take 


graſs roots to be the chief; mild mercurial prepara- 
tions, as æthiops mineral; antimony in different 
ſhapes, long perſiſted in, are principally effectual. 
Freſh whey in the ſummer time, eſpecially ſheeps 
and goats whey, is an excellent reſolvent. 
Fomentations made with emollient and diſcu- 
tient herbs ; ſoap; the moſt diſſolvent gums, as 
ammoniacum and galbanum, impregnated with 
quickſilver, are the beſt external applications. 
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We heats, dries and thickens, whether re- ILE © T, 
ducible to diet, regimen, or medicines external or IX. 
internal, mult be carefull 

When a ſchirrus is of ſome five or fix, or at the 
© fartheft of twelve months ſtanding, it is generally 
F out of the reach of reſolving methods, eſpecially 
the quick and forcible ones, by mercury, or other 
mineral medicines. However, even then the gen- 


N tle ways by whey, and cool aperient vegetables, 
map be ſafely tried. 


When a ſchirrus becomes remarkably painful, it 


2 commences cancer, as hath been already ſaid. The 
5 pain is cauſed by the acrimony and putrid ſtate of 


the matter from a long ſtagnation, which begins to 
erode and deſtroy the containing veſſels, and brings 
on a fort of flow inflammation at the margins of 
the obſtructed Parts. 

While the integuments remain whole, and no 

matter is yielded by the affected part, the cancer is 
called occult. 

But when there is a breach or opening made, and 
the tumor yields a fetid, anies or lee water, it is 


* 2 


; termed an open or exulcerated cancer. 


x An occult cancer, with the aſſiſtance of proper 
| ie and prudent care, may be, and often is, born 
F long time, perhaps the whole remaining part of 


* 


x one's natural life. If a ſtrict milk diet is in any 


caſe beneficial and neceſſary, it is here. 

It is to be lamented, that there hath been as yet 
no remedy or method found out, which is ſuffi- 
| ciently warranted by experience to be depended 


upon as a radical cure for confirmed cancers, whe- 


ther oceult, or open and exulcerated. Therefore 
the palliative cure, or extirpation, where it is ad- 
viſeable, can only take place. 
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L. EC TUN 


Of the brain and nerves. 


LE c r. IN the foregoing lectures, we have firſt deſcribed 
X. I at large the action of the heart, and the mo- 


— tion, or circulation of the blood. 


Next we explained reſpiration, as being the func. 
tion moſt immediately connected with the circula- 
tion, inſomuch that a born animal, that is furniſhed 
with lungs, cannot continue the motion of it's blood, 
for any remarkable ſpace of time, not even many 
minutes, without breathing; but muſt be qonry 


ſuffocated, and die. 


Then we conſidered the nature and properties of 
the blood, and examined it firſt, as it appears to 
our unaſſiſted lenſes, without much artificial appa- 
ratus ; 2dly, as it appears to the microſcope z and, 
laſtly, as it is refolved into it's principles by chem: 


cal analyſis. 


As the heart is a muſcular organ, it, like other 
muſcles, owes at leaſt a e part of it's action and 
energy to the nerves it is furniſhed with. And 

nerves being propagated from the brain, cerebel. 
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lum, and their appendages, order required that we 
fhould next conſider the functions of theſe parts. 


Now the primary function of the brain being u 
ſeparate a fluid from the blood, by the influx ot = 


which into the nerves the eee of theſe filament: 


are performed; it was requiſite to pave the way to- 
wards the underſtanding of the functions of th: 
brain and nerves, by previouſly explaining anima. 
lands. 
And this we endeavoured to do in the laſt lecture, 
Fn which we ſhewed the following propoſitions ; to 
wit, that every liquor ſeparated or r ſecreted from th: 
blood, was 1n the inſtant of ſeparation thinner than 


ſecretion, and the ſtructure and uſes of 


che blood itſelf. 


That 


Or THe BRAIN AND NERVES; 1 
That ſome of the largeſt ſecretions in the body L = c T., 
tre made without the intervention of any ſtructure X. 
or contrivance that ever had the appellation of wy 


bed ſpiration; to wit, by ſimple lateral canals of 
mo- utable diameters. | | 

© That the moſt ſimple kinds of glands have fol- 
nc. licles or membranous receptacles, in which the 
ula- © ſecreted liquors being ſome time detained, are fel 


hed 


"od, ariſing from theſe follicles; and that nature uſed 12 
any this apparatus chiefly, if not ſolely, for the thick 15 
kly ſecretions, as the mucus, and the ſecretions made 11 

by theſe glands, called ſebaceous. | 1 
s of That in the more complex, or compounded glands, 6 
sto whether theſe termed conglobate, or conglomerate, HY 
pa- there is no good reaſon for allowing with MALPI- 0 
ind, Cnius, and his followers, ſecretion to be performed 75 
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glandular beſtowed on it; as the fat, and Sanctorian 


off to their deſtined places, by excretory ducts. 


by the intervention of follicles, as in the ſimple 
kind; but that the whole ſecretory ſtructure in both 
© theſe conſiſted of a vaſcular congeries, or convolu- 
tion, as Ravyscn had ade appear by his injections. 


And, laſtly, we exploded the ill grounded no- 


tion of fermentation in ſecretion. 


We proceed now to treat of the encephalon ; 


and ſhall firſt deſcribe the ſtructure of the parts. 
| as far as is neceſſary to comprehend what we know 
of their uſes and functions. 8 


The aorta, or great artery, which iſſues a ſingle 


1 trunk from the heart, is ſoon after it's origin bent 
backwards, and towards the left ſide, thus forming 


an arch; from the upper and convex part of which 


” ariſe three large branches; the firſt of theſe, to 


wit, that on the right ſide, is quickly divided into 
two, one of which is called the right ſubclavian , 
the other the right carotid artery. 

The left carotid, which is the ſecond branch. 
ariſes from the ſame arch next to the right carotid. 
And the third branch is the left ſubclavian. The 
: - = by * 2 | TW 
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LE c T. two ſubclavians are chiefly diſtributed to the two 
X. upper extremities ; and the carotids to the head and 
brain, and it's appendages. 


Or THE BRAIN AND NERVES; 


Ihe carotid arteries, aſcending undivided as high 
as the larynx, are there ſplit into two principal 
branches, called external and internal. The ex- 
| ternal is chiefly ſpent upon thoſe parts of the head 
that are without the ſkull, and in it's neighbour— 
hood, bating a pretty large branch it furniſhes to 
the dura mater, and a ſmall one to the cerebellum. 
The internal carotid proceeding from it's origin 
ſtraight, and without branches ſome way, at length 
makes a remarkable ſerpentine turn immediately 
before it enters the cranium, which it does through 
a particular hole in the os petroſum; from whence 
proceeding, and variouſly branching out, and ana- 
ſtomoſing with the ramifications of it's fellow on 
the other ſide, and with the vertebrals, of which 
we ſhall ſay more immediately, it furniſhes dif- 
ferent parts of the whole encephalon with arterial 
blood, and ſuch liquids as are ſeparated from it. 
Beſides theſe two arteries; to wit, the right and 
left carotids, the encephalon has other two beſtowed 
upon it; to wit, the vertebrals. They ariſe moſt 
commonly from the ſubclavians of their reſpective 
ſides, and running through holes made fot that 
purpoſe in the tranſverſe proceſſes of the vertebræ 
of the neck (from which courſe they have their 
name) they enter the ſkull at the great hole in the 
occiput, through which the ſpinal marrow paſſes, 
and are diſtributed to the encephalon, making, as 
hath been ſaid, frequent inoſculations with the 
branches of the carotids; and likewiſe with thoſe 
of one another. | | 
In this manner is the brain, cerebellum, and their 
appendages within the ſkull, which for brevity's 
ſake I call the encephalon, ſupplied with arterial 
dlood. And, if we conſider the direct origin of 


thele arteries from the heart, which muſt increaſe Þ 
| the 
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the velocity of the blood moving through them; LE 0 . 


Or THE BRATIN AND NERVES. 133 


and the largeneſs of their branches that enter into X. 
the cranium, we muſt be forced to own, that that 
Ag of the blood, which is ſent to the encepha- 


Jon, is a conſiderable part of the whole that is 


thrown out by the left ventricle. MalLpIGHIUS 
computes. it at one third; and HALLER thinks it 
muſt be more than half that quantity, that is, more 
than a ſixth. | 
| It is probable that, upon the account of the di- 
rectneſs of the origin of theſe arteries from the heart, 
the blood ſent to the encephalon muſt abound, more 
than any other blood in the body, with denſe parti- 
cles, that retain their direct motion the moſt. The 
peculiar influence of mercury upon the head, vaſtly 
reater than upon any other part, appears a ſatis- 


factory proof of this poſition. 


The frequent anaſtomoſes of the branches of the 
four great trunks with one another, is a wiſe pro- 
viſion againſt obſtructions, which, when they haps» 
pen, prove ſo fatal here. 

And the many bendings of the larger trunks, 


eſpecially that large ſerpentine turn of the carotids 


before their entry into the cranium, may lerve to 


moderate the impetus of the blood, which, without 
that contrivance, might be too violent for the ten- 
der and friable ſtructure of the cortical part of the 
brain and cerebellum. | 
Having conſidered the apparatus of the arteries 
that go to the encephalon, we ſhall next take a view 
of it's ſituation, it's coverings, and it's ſtructure. 
In the human ſpecies, it is ſituated in the upper- 
moſt region in the hody, man being deſigned by 
nature to walk erect; it was, therefore, moſt com- 
modiouſly placed uppermoſt, that our ſenſes, thoſe 
of ſeeing and hearing eſpecially, might have the 
largeſt ſcope of being exerciſed, not to mention in- 
numerable other wiſe purpoſes, and the beauty and 
lymmetry of the whole frame. In birds, the head 
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134 Or THE BRAIN AND NERVES: 
LE c T.is likewiſe the higheſt part of the body. And in 
X. moſt quadrupeds, "whoſe heads muſt be with facility 
y— bent lo low as the ground to take their food, by the 
motion of their necks the head may be raifed ſuffi- 
ciently high above their trunk, to anſwer the pur- 
poles of their manner of living. 

The encephalon is guarded by à ſtrong bony 
covering, called the calvaria, cranium, or ſkull, 
to ſecure it from external injuries; it's ſtructure 
being ſo delicate, that not only blows or contuſions 
would deſtroy it, but even a compreſſion, ſo gentle 
as not to violate the continuity of it's texture, is 
able to ſuſpend, or pervert it's functions. This 

bony caſe is compoſed of eight different bones in 
| the adult, and many more in the fœtus, that the 
head and it's contents may grow, in ortion to 
the reſt of the body. . 1 1 

It is covered by, or wrapt in three different men- 
branes, of which two that were moſt early, and 
generally known, are called meninges, and matres, 
the dura and pia meninx, or mater, becauſe they 
were reckoned the mothers or ſources, from which 
all the other membranes of the body are propa- 
gated. The other being but lately diſcovered, is 
commonly called the tunica, or membrana arach- 
noidza, We ſhall ſpeak of each of them ſepa- 
rately. 

The moſt external, and the ſtrongeſt of theſe 
meninges, or membranes, is the dura mater, fo 
called from the hard texture of the fibres that com- 
poſe it, they being {tiff and tendinous-like, and even 
ſometimes offified. It ſerves to connect the bulk 
of the encephalon firmly to the cranium ; and, by 
it's proceſſes linking into different portions of the 
brain, to keep all it's parts firm, thus preventing, 
in a great meaſure, the bad conſequences that might 
ariſe from concuſſion, or violent motion ; it ſerves 
as a firm baſis, upon which the arterial and venous 
branches are ſpread, and fixt on their way to the 
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brain; and it furniſhes a ſtrong external covering L z c T, 
to the diſtin&t chords of nerves, that ariſe either 
from the encephalon, or the ſpinal marrow without 


the ſkull. It is manifeſtly diviſible into two lami- 
nz; the exterior one ſerves as a perioſteum to the 
inſide of the cranium, into which many veſſels from 
it are ſtrongly implanted and fixed. 

Contiguous to the dura mater, is the membrana 
arachnoidza, This membrane was unknown till the 


times of VAROLIVSs, who flouriſhed in the ſixteenth 


century, after VEsALius and FaLLop1vs, and firſt 
diſcovered and deſcribed it. It is found to have no 
veſſels peculiar to itſelf, Ryuyscn having never 
been able to make his injection penetrate into it, 
ſo as to ſhew any. It covers both the encephalon 
and the medulla ſpinalis, and even, as very nice 
anatomiſts pretend to have found, deſcends a con- 


ſiderable way farther down, along with the medulla 


ſpinalis, than the pia mater. It ſerves as a ſort of 
interlining betwixt the hard dura mater, and the 


ſmooth and thin 2 meninx, that the tender and 


pulpy ſubſtance of the encephalon may be the more 
ſecurely guarded, and not too roughly preſſed upon 
by the hard external covering. 

The pia mater is the innermoſt cover of the en- 
cephalon, and immediately contiguous to it. It 
ſinks into every furrow, and humours every inequa- 
lity of it's ſurface, either in the brain, cerebellum, 
or ſpinal marrow; and gives ſheaths to the minuteſt 
perceptible nerves; ſo that it's ſurface is vaſtly 
greater than that of the other coverings. It is ex- 
tremely vaſcular, as Rauyscn's preparations de: 
monſtrate z and it is by it's intermediation, that the 
ſurface of the encephalon is ſupplied with veſſels, 


conveying theſe liquids to it, by which it's functions 
are exerciſed, as it alone comes into contact with 


that ſurface all over. 
Having ſpoke of the coverings of the encepha- 
lon, we come next to conſider it's particular ſtrue- 
R 4 ture. 
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LE C r. ture. But here we pretend to mention very little { 
X. more, than what bears ſome kind of relation to what a 
is hitherto known of it's general functions. As to e 


the peculiar uſes of it's different parts, we know, or 
can know little or nothing, with any tolerable de- 
gree of certainty, of them. Nor could it be of any 
uſe, to tranſcribe and repeat in lectures, minute ana. 
tomical deſcriptions of extremely intricate organs, 
which it is next to impoſſible for the hearers to 
comprehend, unleſs the parts themſelves were, at 
the ſame time, leiſurely demonſtrated to them. 

The encephalon, beſides membranes, blood veſ- 
ſels, and particular diſtinct chords of nerves, is 
made up of two different ſubſtances; to wit, cor- 
tical and medullary. The cortical (fo called, be- 
cauſe in the cerebrum and cerebellum, it is external, 
and covers the interior parts, as bark is with reſpel 
to the trunk or branches of a tree) is a ſoft pulpy 
ſubſtance, the moſt tender and incompact of all the 
parts of the body; of a cinericious, or aſh colour, 
with a daſh of ſomething between a faint red and 
yellow. It is to this cortical part that the infinitely 
i1mall branches of theſe arteries, we mentioned as 
{upplying the encephalon, are firſt diſtributed by 
means of the pia mater; and, therefore, this cortex 
1s, with good reaſon, held the ſecretory or glandular 
part of the encephalon. 

The medullary part, fo called, becauſe it is in- 
terior to the cortical part in the cerebrum and ce- 
rebellu w, as the medulla, or pith of a tree, is within 
it's cortex or bark, is white as ſnow, more hard and 
compact, and leſs tender and pappy than the cor- 
tical part. It ariſes every where from ſome portion 
or other of cortical part, without any intervening 
diſſimilar ſubſtance; and, therefore, as there is good 
reaſon to believe the cortical part to be the ſecre- 
tory. ſtructure, ſo it is judged highly probable that 
the medulla is the excretory part; and that it is 
compoſed of hollow tubes, continued from the — 

els 
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ith ſels of the cortical part; though fo infinitely ſmall Le c T. 
har and ſubtle, that no cavities can be diſcerned in them, X. 
to even by the affiſtance of the fineſt microſcopes, or. 
or moſt ſucceſsful injections. 5 

c ö 


It is from this medullary part that all the nerves 
in the body are propagated ; they being, beyond all 
doubt, a continuation of it's ſubſtance, digeſted into 15 
diſtinct chords or filaments, greater or ſmaller; 
ſtrengthened or kept together by productions, as ſo . 
many vaginulæ or ſheaths of the meninges of the {x 
brain. 1 | 13 

This is a rough draught, or the outlines of the 
nature and functions of the encephalon, conſidered 
in the groſs. But we ſhall take a more particular 

view of it. e 
The principal parts of the encephalon are the 
brain, or cerebrum, ſtrictly ſo called; the cerebel- 
lum, and the medullary productions of both. 
Ihe brain, or cerebrum, fills the greateſt part of 
the cranium, reaching from the forehead to the os 
occipitis, under which the cerebellum lies, which 
is not above a fifth or ſixth part of the largeneſs of 
the brain. The medullary productions of both 
poſſeſs part of the lowermoſt ſpace of the cavity of 

the cranium, and at length uniting, form the ſpinal 

marrow; which paſſing through the great hole in 
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| I the occipital bone, deſcends within the long cylin- | i 
in- drical cavity, formed by the ſeries of all the ver- 1: 
tebræ. F 


The brain is of a figure, in ſome meaſure ſphe- i 
rical, or rather like the half of an elliprical ſpheroid, = 
cut through it's ſhorteſt axis. All it's exterior 15 

part, except a portion of its baſe, where it's medul- it 
lary appendixes reſt immediately upon the ſkull, is 
cortical for ſome conſiderable thickneſs, and is fur- 
rowed by irregular winding riſings and depreſſions, 
reſembling, in ſome meaſure, the convolution of 
the inteſtines of a ſmall animal, in their natural ſitu- 

ation; into every which depreſſion, or furrow, the 
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Ez c r. pia mater ſinks, and touches by cloſe immediate 


contact, the ſurface of the cortical part; in every 


. minuteſt point implanting it's infinitely ſmall rami. 
fications of veſlels into it, and adhering to it by that 
_ implantation. Wherever the cortical part termi- 


nates, there the medullary part begins, without any 
diſſimilar ſubſtance intervening, as we have already 
ſaid. And the cortical part being of different thick- 
neſs in different parts, in a manner ſeemingly irre- 
gular, yet ſo as that the right ſide is, in its cor. 


reſponding parts, perfectly ſimilar to the left; there 


is a ſeemingly irregular mixture of cortical and me- 
dullary ſubſtance in the greateſt part of the brain. 


Again, as the figure of the encephalon mult be 
nearly ſpherical, both upon the account of efficient 


and final cauſes, that is, both by it's manner of 
growing; to wit, from the center to the circumfe- 
rence; and to anſwer properly the purpoſes of lite, 
when the form 1s „ for it would be highly 
inconvenient, as well as uncomely, to have a broad 
flat head, like a cake; or a long ſmall one, like a 
ſtick; therefore, in the brain, which is the far 
greateſt part of it, the cortical part being exterior, 
the medullary part, which ariſes from it, cannot all 
tend regularly to the center, but mult be variouſly 
reflected; and there mult needs be a various mix- 
ture here and there of cortical and medullary ſub- 
ſtance, to fill up regularly and uniformly the glo- 
bular ſpace; and to give an opportunity both of 
ſending off the nine or ten pairs of nerves through 


proper holes of the cranium, regularly to the right 


and left fide; and of collecting together the main 
body of the medullary part, in order to be ſent 
out by the great hole of the os occipitis to the ſpine. 


Upon both theſe accounts, windings and convolu- 


tions of the medullary ſubſtance, and a mixture up 
and down of cortex and medulla, were indiſpenſibly 
requiſite, Tec | 


— 


More 


2 * ——— _ 6 : : 2 R * N Zee G 
N ye ANION DAE ARE lA RY r e e r e eo —— nne 
. TSV rr / oP EOSIEOd. TPP CANE e S e r 
882 So ths e 3 p s <a CEC A 


x N 
ä c 1 by ENT R 


6 mn — po enemy Le 


* 


aa x4 e e oY er 


— — 


PEGS Mann? Meat ES > Ns 5 8 I cg r 
77G! ĩↄ̊ſ d ĩͤ oe) oh ee YO; 1 
N > FOE 5 PINS , 1 N 


rH. EC ae bd FH 
n 


1288 
1 
* 
455 
9 
it Y 


4 


.. 5 LI © 228 


RISES 


. 5 L 
S's LS EN Loa ng EO WH ws 
PFC 


gy, . ———————7—ꝙ—˖ð» — 
9 A D nr 


tion of ſuch cavities. 


Or TRE BRAIN AND NRERVFESõG. 


Moreover, as the encephalon, of which the brain, LE C T. 

ſtrictly fo called, is, as we have obſerved, the far X. 

greateſt part, is a large thick viſcus, in the human 
ſpecies weighing four or five yon at leaſt ; though 


a very great quantity of red blood is ſent to it by 
four large arterial trunks; to wit, the two internal 
carotids, and the two vertebrals ; yet little or next 
to nothing of that red blood penetrates it's ſub- 
{rx either cortical or medullary, as it reaches no 
farther than the pia mater, incluſive. Upon this 
account the medullary part muſt be, in it's own na- 
ture, cold, if compared with other viſcera, which 


are much more plentifully irrigated with red blood; 
the motion of which through it's veſſels, and the 
” artrition ariſing therefrom, being the 
not the ſole cauſe, of animal heat. 

this deficiency, nature hath furniſhed the brain wit 
ventricles: and, indeed, the neceſſity of a convolu- 
tion, or winding, of the medullary part, not only 
favours, but, in ſome meaſure, requires the forma- 
Of theſe the two called ante- 
rior, are very extenſive, and wind in ſuch a manner, 
| that there is hardly any medullary part of the brain, 
at a remarkable diſtance from the walls of one or 
bother of them, as they are fellows, one on one ſide, 


rincipal, if 


o make u 


and another on the other. The other two, called 
the third and fourth, are ſingle in their kinds, and 
very ſmall in compariſon with the two former. The 


third is formed by a kind of mechanical neceſſity, 


being a furrow ariſing from two round medullary 


T called Hhalami nervorum opticorum, ap- 


plied to one another. The fourth ventricle is ſuch 
another furrow, between the medullary productions 
of the brain and cerebellum, as they are going to 
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L, 


be united. All theſe ventricles in ſome meaſure 


communicate with one another. The two larger 
ventricles, where they approach neareſt to one an- 
other, are ſeparated only by an extreme thin par- 
tition, called ſeptum lucidum, or, more properly, 
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LzcT pellucidum. And even in one place it hath been 


one into the other, without violating the ſeptum. 


branches, both of the carotids and vertebrals, but 


plexus choroides in every ventricle, and they muſt 


add to the moiſt vapour in theſe cavities, gontri- 


ties, we mult not think that in the living ſound 
body, there 1s any remarkable hollow ſpace left be- 
_ tvieen their walls. They are always contiguous to 
Ane 2 other, as the pleura and lungs are, except 
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obſerved, that flatus may be tranſmitted from the 


They both communicate with the third, as the ſame 
ſeries of plexus choroides (of which more juſt now) 
is continued through all the three. The third evi. 
dently communicates with the fourth. And the 
fourth opens into the cavity of the cranium, re- 
ceiving by that aperture it's portion of the 
choroides, and is continued to a like furrow, that 
runs down the medulla ſpinalis. 

Theſe ventricles are all lined with a fine ſmooth 
membrane, which is, no doubt, a continuation of 
the pia mater. And, as in all cavities of the body, 
there is likewiſe in them a warm vaporous halitus 
moiſtening their inſides, hindring them from grow 
ing together, and at the ſame time ſerving, in ſome 
meaſure, to cheriſh and warm them. But the prin- 
cipal acceſſion of heat is from the plexus choroides 
we have mentioned, which are cluſters of veſſels 
carrying red blood, both arterial and venous, with 
a mixture of round pellucid glands, like little hy- 
datids. Their arteries are ſupplied from ſmall 
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chiefly the latter; and their veins are all returned 
into the fourth ſinus of the brain. 
There is a cluſter, or cluſters, more or leſs, of the 


of courſe add to the heat of the ventricles and ad: 
jacent medulla, as they carry red blood, and likewiſe 


buting both to the bringing in and reſorption there- 
of, as they conſiſt both of arterial and venous 
canals. 

But, though we have called the ventricles cavi- 
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| where the plexus choroides fills up the ſpace be- LI OT. 


twixt them. But there is a moiſt Vapour within, X. 
chat hinders them from growing together: the ca- Wn, 


| vity of the cranium is filled up completely by the 
b 1 in every part of it's ſolid content. 


In cutting through different portions of the me- 


dulla, we meet with red ſpecks up and down, which 
ſhew blood veſſels diſtributed amidſt it; theſe, no 
dqubt, contribute ſomewhat to add heat to i, though 
they are both ſmall and rare. 


The cerebellum hath, in common with the brain, 


a cortical part outwardly, which terminates variouſly 
| in medullary tracts. 


And ſections of it repreſent a 
beautiful mixture of both ſubſtances, the medul- 
lary part appearing not unlike trees ſending forth 
branches. But it hath no ventricles within its glo- 
bular frame: probably, becauſe it being not ſo large 
and thick, there is not the ſame occaſion for them. 
We have ſaid, that the brain and cerebellum join 
their medullary ſubſtance together ; and that this 
united maſs or bundle, after nine or ten pairs of 
nerves are ſent off through different holes in the 
ſkull, at length conſtitutes the ſpinal medulla, which 
paſſes through the foramen magnum of the os. oc- 
cipitis, into che cylindrical cavity of the ſpine. We 


hall briefly deſcribe the manner in which this 


junction is made. 

The cortical ſubſtance on the outſide of the brain, 
terminates variouſly into medullary portions, Which 
tending towards it's middle, form the centrum ovale. 
This is the interior part of the brain, concentrical 
with the external convex ſurface, and of a ſimilar 
figure, and, therefore, ſomewhat oval. It 1s all, 
or moſt of it, uniformly medullary. In the middle 
of it is formed the corpus calloſum, being; the me- 
dullary ſubſtance of the upper part of the brain, 
hrmly united. From this ariſe the fornix, and the 
pedes hippocampi. The bulk of the interior and 
lateral part of the brain, hath it's medullary re 
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L x c r. collected into two crura, one on each ſide, the be: 


X. 
— 


ginning of which are the corpora ſtriata, and tha; 
lami nervorum opticorum: to theſe crura the pro. 
ductions of the corpus calloſum join themſelves, 


The crura, at firſt diſtinct and ſeparated; approach 


nearer as they go on, and uniting, form the medulla 
oblongata. So that the upper, lower, and later] 
parts of the brain, have their medullary ſubſtance 
all collected and united in the medulla oblongata, 
excepting that part of it which furniſhes the nerves 
already ſent out of the cranium, and ſome medul. 
tary fibres, which are obſerved to go ftreight, to be 
joined with the origin of the medulla ſpinalis, with- 
out touching at the medulla oblongata. 

In the cerebellum, things are more ſimple and 


plain. It's medullary ſubſtance is fairly traced, 


going in different pedunculi, or productions, to be 
united partly with the medullary part of the brain, 
before it is collected in the medulla oblongata, 
partly with the medulla oblongata itſelf, and partly 


with the ſpinal marrow. 


But it is to be obſerved, that the medulla oblon- 


gata, and it's protuberances, and likewiſe the me- 


dulla ſpinalis, though they appear all medullary 
without, yet have cortical ſubſtance within, more ot 
leſs, in different places. 7 | 
Before we conclude, we ſhall take notice in what 
manner the various blood is returned from the en- 
cephalon. In the firſt place, the large veins pals 
through the cranium, not by the ſame holes the 
arteries enter, except a vein on each ſide, that ac- 


companies the internal carotid, This appears a 


wiſe proviſion of nature, that upon violent motions, 
or in fevers, when the circulation is extremely in- 
creaſed, the arteries being diſtended, may not com- 


preſs their fellow veins, and ſo occaſion an accumu- 


lation of blood in the encephalon. Secondly, be- 
ſides veins of the common ſtructure with cylindrical 
cavities, there is a particular ſort framed here, to 
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of the ſinuſes. 
when the circulation is much increaſed, the blood 
| returning by the ſmall veins of the encephalon, will 
be poured into the finuſes with greater force and 
velocity; and, from the nature of fluids, will change 
the priſmatic cavities into ſuch as approach nearer 

to cylindrical; the flexility of their walls allowing 
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| againſt rupture. 


being equal. 


do recover again their 
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be found no where in the body but in the encepha- LE e 
on, and medulla ſpinalis; whoſe ſections, inſtead X. 
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of being circles, are curvilinear triangles : theſe are 


called finuſes. Their walls, or coats, are formed 
by duplicatures of the dura mater, they running 


between the two folds of that membrane, and, 


therefore, are ſtronger and more elaſtic than veins 


of the common ſort, and fitted to maintain their 


riſmatic ſhape, and reſiſt laceration and rupture. 

his contrivance can never be ſufficiently admired. 
As acircle of all plain figures, contains the greateſt 
area in proportion to its circumference, and particu- 
larly much more than a triangle, ſo a cylinder hath 
more ſolid content than a priſm, other circumſtances 
If, therefore, we ſuppoſe a priſmatic 
canal, with its walls, in ſome degree, flexible, and 


a fluid impelled through it, with a force ſufficient 
to change it's figure, the more the figure is changed, 


and the nearer 1t approaches to a cylindrical form, 
the more fluid it will contain. And this is the uſe 
In violent motions, or in fevers, 


that change, in proportion to the force of the im- 


pulſe, and the compreſſibility of the encephalon ad- 


mitting the increaſe of the capacity of the priſma- 
tic canals. So that the more rapidly arterial blood 


is poured into the encephalon, and the more it's 
ſtructure is in danger of being hurt by that rapi- 


dity, the wider will the canals become that carry it 
off. In ſo wonderful a manner doth the ſupreme 
Author of nature geometriſe! Their elaſticity ſerves 
priſmatic figure, when the 
impulſe is diminiſhed. Their ſtrength ſecures them 


There 


144 


Or THE BRAIN AND NERVES“ 


_ Lzer. There are many ſuch ſinuſes in the brain: but 


X. 


anatomiſts have too much multiplied their number. 


—— The appellation of ſinus ſhould be reſtricted to thoſe 


LE Sr. 


XI. 


who have triangular ſections. The moſt remark- 
able are the longitudinalis ſuperior, which runs im- 
mediately under the ſagittal ſuture ; the two late. 
rals, with both which the longitudinal communi: 
cates; and that called the fourth, which opens into 
the laterals at the ſame place with the longitudinal, 
The place where all four meet is called torcalay 
Herophili. The whole veins of the encephalon 
open into ſome ſinus or other. All the ſinuſes ter- 
minate ultimately in the lateral ones; and they pour 
their blood into the internal jugulars, to be quickly 
ſent into the vena cava ſuperior. The medulla ſp 
nalis is likewiſe abundantly ſupplied with ſinuſes. 
The beſt particular treatiſes on the brain, are 
thole of WILLIS, VitussENs, and RiDLey, which 
with ſyſtems of anatomy, that we cannot be with- 


out, are ſufficient to the ſtudent for the anatomical 
part. 


LECTURE Wh 
Of the brain and nerves. 


HEN we were laſt together, 1 diſcourſed on 
the encephalon, and laid before you the 


Ja x ſubſtance of what I apprehended was requiſite to be 


Phalon conſiſts of two different ſubſtances; to wit, 


premiſed to an account of it's uſes and functions, 
as far as they are known with any tolerable degree 
of certainty. A more minute detail of it's intricate 


ftructure, would be puzzling rather than uſeful 
here; it's proper 78 being in courſes or books 


of anatomy. 

After deſcribing the arteries, by which it is ſup- 
plied with blood from the heart, and the three 
membranous coverings it is wrapt in, we obſerved 
in general, that the proper ſtructure of the ence- 
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the cortical and the medullary; the former of a LET. 

pale red colour, with a faint yellow caſt; the moſt XI. 

tender and pappy of all the parts of the anima 

| body ; the latter white as milk, harder, drier, and 

© leſs pappy; we remarked that, the cortical part 

being exterior, the extremely fine and ſubtle rami- 

fications of the arteries, ſent to ſupply the encepha- 

lon, are implanted in it by the intervention of it's 

Z innermoſt covering, the pia mater; and that the 

= medullary part is every where immediately conti- 

© nued to, or, which is the ſame thing, ariſes from 

ſome portion or other of the cortical ſubſtance. 

From which we, by way of anticipation, Concluded, 

that it is highly probable the cortical part is the 

ſecretory, and the medulla the excretory organ of 

the encephalon. | | 

Then we took a more particular view of the dif- 

Rferent circumſcribed maſſes, that make up the whole 

of the encephalon ; to wit, the cerebrum, or brain, ” 4 

ſtrictly ſo called; the cerebellum ; and the medul- 10 

lary productions, or crura, of both. We found the 

cerebrum far exceeds the cerebellum in bulk, and 

that it is furniſhed with cavities called ventricles, 

within it's globular frame, which the other wants, 
and we endeavoured to point out their uſe. 

don We obſerved, that both the cerebrum and cere- 

bellum conſiſt of an exterior cortical part, termi- 

nating in medulla; and that the medullary pro- 

ductions of both are united together in the medulla 

oblongata, and ſpinalis; which laſt paſſes out of 
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pree ut 
cate the ſkull, through the great hole of the os occipitis, 
\oful into the bony cylindrical cafe, formed by the ver- 
ooks tebræ. But we took notice, that there are nine pair 


of nerves ariſing from the medullary part of the en- 
fup- cephalon, before the origin of the ſpinal marrow is 
three tor med, which are ſent out of the ſkull through 
erved Particular holes. | | 
ence-] And, laſtly, we carefully conſidered, and ac- 
) wit, counted for, the wonderful contrivance of ſinuſes, co 
che Wl 1. return 


R 
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LE r. return the venous blood from the encephalon, in 
XI. the moſt advantageous manner. We proceed now 
3 to take into conſideration the uſes and functions that 
reſult from this ſtructure. | fort: 

We cannot help here giving entirely into the moſt 
generally received opinion of phyſiologiſts, however 
trongly it is controverted by ſome; to wit, that by 
the ſubtile vaſcular texture of the cortical ſubſtance, 
there is ſtrained off, or ſecreted from the arterial 
blood brought to it, a fluid or liquid, the fineſt, 
moſt attenuated, and - moſt moveable of all in the 
animal body ; and that this liquid, by it's flux 
through the medullary fibres, which we hold to be 
the excretory ducts of the cortical part, and through 
the nerves (which are evidently the continuation of 
the medullary ſubſtance, diſtributed into diſtind M7 
chords or cylindrical bundles.) I ſay, that this li- 
quid, by it's motion through the medullary and 
nervous canals, is the immediate corporeal cauſe, or 
conditio fine qua non, in the living animal body, «i 
ſenſe, perception and thought, and of voluntary 
muſcular motion: ſo that the cortical part is the ſe- 
cretory or glandular ſtructure, but without follicles, 
of the encephalon, and the medulla and nerves it's 
excretory canals, containing and tranſmitting the 

tubtile and moveable liquid juſt now mentioned. 
There is no poſition in the whole compats of phy- 
ſiology, that, within this half century, hath occa- 
fioned warmer diſputes than this. But, wathoui 
derogating from the merits of thoſe who have op- 
poſed it, I think I may venture to ſay, that a great 
majority of fuch as have applied themſelves to the 
ſtudy of the animal machine, with the greateſt dr 
ligence and candor, as well as the greateſt ſuccel, 
have maintained, and ſtill continue to maintain the 
affirmative, notwithſtanding all the objection: 
againſt it. > DE 
The limits of this courſe will not permit us to 
_ preſent a very comprehenſive view of the _ 
| 55 | | very: 
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verſy: to do ſo nai a large LRC. 
volume. We ſhall only — — you a few of, XI. 
the ſtrongeſt eee for it, and examine ſome ww, 
of the mott weighty objections brought againſt it. 21-0: 
And firſt then, let it be conſidered that tlie tex- 

ture of the cortical part is vaſcular, it's veſſels being 
continuations of thoſe in the pia mater, which are 
implanted in it. 

This RRuvscz has made evident by his prepa- 

© rations. After a ſucceſsful injection of his ceraceous 

matter into the carotid arteries, he found the cortical 


part of the brain become red in different places; for f 
5 ® could never penetrate through the whole of it: | 6 
1 then ſeparating a red portion of it from the reſt of | i 
the brain, but cohering with the branch of an ar- = i 
tery, and macerating it in water, till the mem- 1 
-branes putrefied and diſſolved off, he put what re- =_ 
mained in ſpirits of wine, and found it to be a red, _ 
very tender, flacculent, or fleecy coherent ſub- by, 
y, 0 5 ſtance, which could be no other than the veſſels f | Hh 
ntary the cortical ſubſtance, filled and ringed red as far as, - 17 
hne ſe- 5 the injection had reached; the oily nature of which | Þ 
icles, 1 had hindred it from being diſſolved in the water, as | 2 
s its | the membranes, and other parts that wete not filled 11 
3 the had been. Such preparations Rnursch often Mi 
d. made, and found the experiment to ſacceed in like 15 
pby- manner with the cortical part of the cerebelluni, 1 
medulla oblongata, and ſpinalis. 11 
So that here we ſee a vaſcular ſtructure in the cor- " Fi 
c op- tical ſubſtance; and, if the injections pervaded not _- 
great the whole of it, we ought rather to conclude, that 15 
to tie | there are canals continued to, and ariſing from the 1 
ſt di | largeſt fort, which are*too ſmall and ſubtle to re- a 
ccels, [Mz ceive the ceraceous matter, than that the vaſcular 
in be texture ends where the injection can go no farther. | 


Etions BR LIWENHORE's obſervations juſtify this conclu- 

| lion. By his microſcope, he finds blood veſſels _ 
us to | Propagated from the pia mater, and ſinking on 
onto Way into the cortical part of the brain, though with 
very: WW 1 few 
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L x cw. few red globules in them; and ſmaller fibres, as he 
XI. calls them, ariſing laterally trom theſe blood veſſels, 
— which, no doubt, were canals of narrower diame- 
ters *. And, in another place, he finds a chryſtal- 
line or r limpid fluid dropping from theſe fibres; in 
which fluid there were particles ſome hundred times 

ſmaller than red globules +. 

Now we have ſhewn, that in every ſyſtole of the 
heart, a very great quantity of blood is ſent to the 
encephalon, by four large arterial branches ; to wit, 
the two internal carotids, and two vertebrals ; which 
run pretty directly upwards from the heart, and, 
therefore, the blood being moved through them 
with a conſiderable velocity, muſt arrive at the cor. 
tex cerebri in large quantity, in proportion to the 
given time. MaLeIicnivs (as we have ſaid} efti- 
mates it at one third of the whole that is thrown out 
by the left ventricle; and IAALLER thinks it muſt 
be, at leaſt, one ſixth. We ſhall take the leaſt pro- 
portion, Let us ſuppoſe, that the quantity thrown 
out by the left ventricle, at every pulſe, is an ounce | 
and a half, which is a low value, as the exacteſt 
and lateſt meaſures of the capacity of the ventricle, 
run from two to three ounces. A ſixth part of thi 
is a quarter of an ounce. Let us take the number 
of pulſes to be 60 in a minute, or 3600 in an hour, 
which is a veryſlow pulle. By this eſtimate, 900 + 
ounces, or ſix pounds and fix ounces, muſt arrive 

every hour at the cortical part of the cerebrum and 
cerebellum, which amounts to above 110 pounds 
in the natural day, or 24 hours. 

As fo great a quantity of blood arrives at the en. 
cephalon in ſo little a time, (and, though it were 
taken double, there would be no great exaggeration 
of the matter) is it to be ſuppoſed that there is not 
a large conſtant ſecretion made here, ſince the cor. 
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tical part is evidently found to be vaſcular? And, LR c 
as the medullary ſubſtance is plainly a continuation XI. 
of the cortical, without the interpoſition of any diſ ww—. 
iimilar ſtructure, is it not a natural inference to 


conclude, that as the cortex is the ſecretory, ſo 


the medulla is the excretory part? Can it be rea- 
bnably imagined, that ſuch a large quantity of 
blood, after arriving at the cortical part, or, if you 
pleaſe, at the beginning of the medulla, meeting 
vith this impervious obſtacle, is beaten back and 
returned by the veins and ſinuſes, without ſending 
olf ſome conſiderable part of it through the medulla. 
This argument is not a little ſtrengthened by the 
conſideration of the ſtructure of the medulla, which 
is found to be not a pulpy confuſed maſs, but com- 
poſed of diſtinct fibres, lying parallel by one an- 
other. This even the naked eye may diſcover, in 
ſeveral parts of the human brain, in the corpus cal- 
loſum, for example: In the brain of ſome fiſhes, it 


appears ſtill more clearly: and Lzwennotk's mi- 


| croſcopical obſervations abundantly confirm it. So 
that the medullary fibres may be, and, I think are, 
diſtinct tubes, anſwering and continued to the mi- 


nute veſſels of the cortical part, though ſo fine as 
that no cavity can be diſcerned in them, even with 


tmꝛe aſſiſtance of the beſt microſcope. 


But farther, the cortical and medullary parts and 


the nerves, which are moſt evidently a continuation 
of the latter, grow and are increaſed in all their di- 
menſions, in a conſtant proportion, though not the 
ſame at different ages, till the animal hath arrived 
at it's full ſtature. Is not this a demonſtration, that 
the medulla and nerves are tubular, as well as the 
| Cortical part? and that their accretion is owing to 
the common cauſe; to wit, the force of the heart, 
and the propulſion of liquids thereby effected, di- 
: ſending and lengthening all the tubes of the body, 
while they are pliable enough to obey it's impulie. 


Is there not the ſame reaſon for thinking ſo with 
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reſpect to the medulla and nerves, as with reſpeq; 
to the hands and feet, the legs and arms? Box R- 
HAAVE is of opinion, that this argument ſcarce 
yields, in point of ſtrength, to the teſtimony of our 
ſenſes ; and his illuſtrious diſciple HALLER, thinks 
an honeſt mind can hardly find a ſubterfuge ta elude 
it. And well might they venture ſo to declare: 
for, if we attentively conſider the marvellouſly com. 
plex and intricate ſtructure of the encephalon within 
the ſkull, it's labyrinths, it's tubercles and depreſ. 
ſions, the conſtant certain mixtures of cortex and 
medulla, the manifold, though regular, meaullary 
productions great and {mall ; the ſending off many 
pairs of nerves through different holes in the cra- 
nium, and the bulk of the medulla into the cavity 
of the ſpine ; and, laſtly, the inextricable and end- 
leſs ramifications and diſtributions of the nerves 
through every part of the body, till they become ſo 
{mall as to elude not only the knife, but even the 
armed eye: and if we conſider, at the ſame time, 
that in a new-born child, this ſtructure is of the 
ſame form, and conſiſts of the ſame various parts as 
that of a grown-up man, though it be at leaſt leſs, 


by one half, in every dimenſion, and, therefore, 


contains eight or ten times leſs matter, we mult, ! 
think, either give ourſelves up to an unaccountabk 
and culpable ſcepticiſm, or conclude, that this per- 
tect and thorough accretion could not be brought 
about, as nature is now conſtituted, if the medullary 
fibres, which we have ſhewn to be diſtinct from one 
another, are not tubular, but ſolid, and without 
regular cavities, | | 
Theſe are ſore of the moſt ſolid, as well as 
plaineſt arguments, ſerving to prove, that a fine 
lubtile fluid is ſecreted by the cortical part of the 
encephalon; and that the medullary ſubſtance, of 
which the nerves are a continuation, is made up of 
the exctetory ducts of the cortex, receiving and 
tranſmitting this fluid for deſtined purpoſes. And 
OE. As 
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as we look upon them to be ſatisfactory, we ſhall at Lt 


151 
22 


preſent make uſe of this propoſition as proved, and XI. 
apply it accordingly to our enquiries into the fun 


tions of the encephalon. The principal objections 
zgainſt it ſhall be taken into conſideration after- 


wards. | | 

All of us feel that imagination, memory, judg- 
ment, and, in a word, every ſpecies or modus of 
thought, properly ſo called, and diſtinguiſhed from 
ſimple ſenſation, is exerciſed chiefly within the head. 


© It therefore follows, that the encephalon taken com- 


plexly, and at large, is the ſeat of theſe faculties. 


And the whole of the proper ſtructure of the 
encephalon, being cortex and medulla, it is juſtly 
E inferred, that it's proper functions are immediately 
influenced by the various circumſtances of the mo- 
tion of this ſubtile fluid, through it's various parts, 
as a corporeal cauſe, or a conditio fine qua non. 


Blood extravaſated within the head; pus, water 


collected and accumulated; in a word, whatever 
ßpreſſes in an unnatural manner upon the encepha- 
lon, and incroaches upon it's volume, more or leſs 
impairs and perverts the above mentioned faculties; 


which is a confirmation of this doctrine d poſteriori. 
For the cranium being always completely filled with 
it's contents in a ſtate of health, every conſiderable 
additional preſſure upon them muſt, more or leſs, 
obſtruct the freedom of motion in the liquids of the 
encephalon through their canals. 

Experiments ſhew that nerves are the immediate 
inſtruments of ſenſation, and, likewiſe, that they 
are indiſpenſibly requiſite towards the exerciſe of 
muſcular motion, at leaſt the voluntary kind of it. 
If a large nervous trunk is cut through, or other- 


Wiſe deſtroyed, .both ſenſe and voluntary motion is 


aboliſhed in the part, to which it's branches are 
diſtributed, unleſs it be alſo furniſhed with other 
nerves. A ligature upon a nerve hath the ſame 
effect, and, when it is removed, both ſenſe and 
E L 4 | motion 
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LE c r. motion return, if the texture of the nerve hath not 
XI. been ruined by hard tying. An obſtruction of the 

optic nerves, ſuppoſe from a tumor, cauſes blind. 
nneſs, though all the parts of the eye be ſound. 

But in order to maintain ſenſation, the integrity 
of the nerve alone is not ſufficient : a ſound ence- 
phalon is abſolutely neceſſary to concur with ſound 
nerves. A ſtrong fit of apoplexy, the cauſe of 
which lies within the head, takes away perfectly all 
ſenſation, as well as the other animal faculties, and 
leaves only the motion of the heart, and reſpiration, 
Therefore the foundation of ſenſe lies in the ence- 
phalon, at leaſt, a certain degree of it's ſoundneſs is 
abſolutely neceſſary to ſenſation. 

The cauſes which excite ſenſation being, for the 
molt part, without the body; to wit, the objects of 
the five ſenſes, and always external with reſpect to 
the encephalon, (tor ſome are within the body, as 
local pains in diftempers) phyſiologiſts have rea- 
ſonably inferred, that ſenſation is produced by a 
reflux of the fluid moving within the nerves towards 
their origin, occaſioned by the impulſe of it's ob- 
jects or cauſes : and, with reſpect to them, the mind 
or ſentient principle, whatever that be, is paſſive. 

In the exerciſe of voluntary muſcular motion, it 
is no leſs natural to conclude, that the nervous fluid 
is, by an effort of the will operating in a manner 
inſtantaneouſly, ſent from it's origin in the begin- 
ning of the medullary part, through the nerves, 
continued to it into the organiſm of the muſcles: 

and, in this reſpect, the mind is active. But we 
ſhall conſider muſcular motion in a ſeparate lecture. 

With reſpect to the operations of the mind or 
ſoul, as conſciouſneſs, imagination, judgment, me- 
mory, paſſions, &c. it 1s reaſonable to think that 

theſe are attended with reſpeCtively different mo- 
tions of the fluid, ſeparated by the ſtructure of the 
cortical part through the various medullary tracts, 
tubercles, crura, &c, of the encephalon, We are 
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Or THE BRAIN AND NERvEs.' 


| conſcious of exerciſing an infinite variety of thought: Lzcnr. 


| we ſee the ſtructure of the encephalon to be ex- 


| tremely complex and intricate ; we are therefore US 


© authoriſed to draw the general concluſion juſt now 
mentioned, becauſe nature does nothing in vain. 
But what the particular uſes of this or that tubercle, 
proceſs, or bundle, within the encephalon, are, we 
know not, and, I believe, never can know. The 
only poſſible way of throwing light upon theſe mat- 
ters 1s, that of obſervation and experiment. Ex- 
periments made on brutes can ſtand us in little or 
no ſtead, as they are deſtitute of reaſon and articu- 
late ſpeech. Even thoſe made on the live human 
ſpecies, could any be ſo impious as to attempt them, 
would, upon the account of the extreme difficulty in 
conducting them, and the tenderdelicacyof the parts, 
| be ſo precarious, that very few, if any, certain con- 
cluſions could be drawn from them; and obſerva- 
tions from opening dead morbid bodies, can ſhew 
but very little : nor, indeed, is ſuch a knowledge 
neceſſary for practice. 

So that what Dzs CARTEVS, WiLL1s, and. 
| others after them, have pronounced concerning the 
| uſes and functions of the ſeveral parts of the brain, 
as they offer no ſatisfactory proot of what they ad- 
vance, are to be looked upon only as idle notions 
and mere chimeras. 

This fluid, which is ſecreted by the cortical part, 
and flows through the medullary ſmall tubes of the 
| encephalon, hath been called animal ſpirits ever 
ſince the days of GALEN. The name is highly 
proper, as it is, or at leaſt is judged to be, the im- 
mediate active cauſe of the principal functions in the 
animal body; of theſe functions, by which the claſs 
of animals is diſtinguiſhed from that of vegetables; 
to wit, ſenſe and Hpontaneous motion. Modern 
authors have occaſionally beſtowed other appella- 
tions upon it, as ſuccus nerveus, nervous Juice or 
tluid, Tiquidum ner vor um, liquor encephali, c. 


"—_ 
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Lzcr. Having briefly laid before you ſome of the 
XI. ſtrongeſt arguments that are adduced to prove the 
>= reality of ſuch a fluid, we ſhall enquire next into it 


nature and conſtituent pur 

And firſt, it muſt be extremely thin and ſubrile 
This appears from the nature of the cortical ſub. 
ſtance, that ſtrains it off, and the medullary and 
nervous tubes, through which it moves. Ravvscy, 
by his moſt ſucceſsful injections, could never fill a 
the cortical part, much leſs affect the medulla. Neo 
have the beſt microſcopes been able to ſhew cavitie 
in the medullary or nervous filaments. Lewes. 
HOEK, in his extreme old age, fancied he faw cavi. 
ries in nerves, but the truth of that obſervation hath 
been univerſally diſbelieved. See his Epiſt. Phy/ilep. 

Secondly, it muſt be extremely moveable. This 
is a conſequence of it's great thinneſs and fluidity, 

A thin liquor, ceteris paribus, obeys every impule I 
more eaſily and quickly than a thicker one. I | 
likewiſe appears from the celerity and rapidity af 
the functions influenced by it. Senſe is excited im- 
mediately upon the application of the ſenſible ob 

ject to the organ; voluntary motion is exerciſed 
immediately upon the exertion of the will; and the 
dulleſt of us are conſcious of the unbounded ſwilt⸗ 
neſs of thought. 

Thirdly, it muſt be of a mild quality, and per- 
fectly free of every kind of acrimony that hath 1 
rendency to hurt the delicate and tender texture a 
the canals it moves through. | 

Thus far every thing appears eaſy and clear, * nl 
can be denied by none S that admit the reality of 2 
nervous fluid or animal ſpirits: but it remains t0 
enquire what ſubſtance this fluid conſiſts of, and 
what are it's conſtituent parts. And concerning 
this queſtion many different opinions have been 
entertained, and many chimerica] hyporhefs 
broached. Some have imagined it to be of the 
nature of ferinonted {pirits z- "othe rs have likenech Ty 
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| to thoſe of che urinous and volatile kind. Some LE © T, 
make it conſiſt of aerial, others of luminous parti- 
cles: and not a few of late have imagined it to be 


E zther, or electrical matter. BoERHA AE attributes 


e 2 25 
VC 


28 
dps 


it an aqueous nature, without mentioning any 


| other property. HALLER rejects every opinion 
that he found had been advanced concerning it's 
nature, and leaves the queſtion undecided. 

In the year 1740, I publiſhed a Latin poem on 


nervous diftempers, entitled, Neuropathia; to which 
© is prefixed an epiſtolary diſcourſe in proſe, explain- 
ing and enlarging upon ſome points relating to the 
. principal ſubject, which could not be conveniently 


5 


ee 


aA, 
» 


diſcuſſed in the poem itſelf. 
having aſſerted the exiſtence of a nervous fluid as 
a fundamental doctrine, and endeavoured briefly to 
take off Dr. CuzvyNne's objections againſt it, I pro- 
ceeded next to enquire into the nature and conſtitu- 


In this diſcourſe, after 


ent parts of that fluid, and . a new opinion of 
my own, in words to this effe 


t, That ſuch books 
as I had read upon this ſubject did not give ſatis- 
faction; on the contrary, I wondered that an 
eaſy and obvious manner of reaſoning had not 
occurred to their authors, to this purpoſe; to 
wit, that as the animal ſpirits are the fineſt and 
molt ſubtile of all the fluids in the body, the 
nerves muſt be nouriſhed ſolely by as it 


being impoſſible for a canal to be nouriſhed and 


repaired by a fluid which is too groſs to enter into 
it. That therefore as nerves muſt grow and be 
nouriſhed, and kept in repair as well as the other 


ſolids, the animal ſpirits muſt contain ſuch prin- 
* ciples as animal ſolids conſiſt of; to wit, as che- 


miſtry teaches, earth, which 1s as it were the 
baſis; oil and water, which ſerve as a gluten; 


and a certain ſalt peculiar to animals, mild and 


neutral in it's own nature, but which 1s rendered 
alcaline and volatile by diſtillation in a retort z 
all extremely attenuated, and intimately mixed 
cc O- 
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Or THE BRAIN AND NERVES. 


together. That I was of opinion that not any 
one thing, even in the elements of geometry, 
more truly follows from data, than this propoſ;. 


tion from the exiſtence of animal ſpirits being 

granted.” | 5 

Agreeably to which perſuaſion I apply this doc. 
trine in the poem to pathology, and build indica. 
tions of cure upon it. | = 
In the year 1751 I publiſhed a ſmall treatiſe in 
Engliſh, digeſted in a geometrical form, entitled, 
The Nature of the nervous Fluid, or animal Spirit 
demonſtrated, in which I endeavour farther to illu. 


ſtrate, prove, and eſtabliſh the ſame doctrine, ty 


which I refer you. 

As I know not that any thing of moment hath 
been advanced againſt it, and as nothing has oc. 
curred to my own mind, that induces me to change 
my opinion, I cannot help ſtill perſiſting in it, and 
ſubſcribing to the Hippocratic maxim, Corpus ipſun 


ibi igſi idem eſt, et ex iiſdem conflatum.+—— Corporis 


quidem pars minima omnia habet qualia quidem ti 
maxima. | 

We come now to take into conſideration ſome 
of the principal objections that have been raiſed 
againſt the reality of this fluid, and againſt the tu- 
bular ſtructure of the medulla and nerves. 

The firſt objection is, that neither the fluid itſelf, 
nor cavities in the medulla and nerves, can by any 
artifice or preparation be made apparent to our eyes, 
though aſſiſted by the beſt microſcopes. 

The anſwer is obvious; to wit, that this only 
proves our ſenſes to be limited. There are many 
things, of the exiſtence of which we are certain, 
that we cannot ſee. Even the effects of micro- 
icopes are limited. There are animalcules ſo mi- 


nute, as to appear, when viewed through the beſt 


glaſſes, to be little bigger than points; but theſe 
muſt conſiſt of a variety of organiſed parts, much 
leſs than their wholes. Why then may there not 

| | be 
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TIP” 


be veſſels in the human body ſo ſmall that their LE C T. 


75 


cavities cannot any how be perceived? Beſides, the 


XI. 


nervous fluid muſt, upon the account of it's de 


© fecated finenels and- fluidity, be both tranſparent 
and volatile. The former quality renders it inviſi- 


5 ble, though it were poſſible to fix and arreſt it; and 
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EZ lity of thoſe that remained laſt in them. 
© jection can be made to reach them, and keep them 
EZ diſtended : nor is it to be expected there ſhould be. 
No injection hath hitherto been made to pervade the 
EZ whole ſubſtance of the teſtis, which no doubt ſepa- 
rates a much groſſer liquor. 
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the latter hinders it from ſtaying till it can be 
viewed. 


It is not to be 3 that no cavities can be 


ſeen in the medullary and nervous filaments. When 
the tranſverſe ſection of a nerve or medullary por- 
tion is viewed through a microſcope, the canals 
© muſt be collapſed for want of the vis vitz continuing 
to urge the proper liquids through them, and keep 


| them open, and by the diſſipation through volati- 
No in- 


It is alledged, that in a living animal, a nerve, 


when tied, does not fwell between the ligature and 
the encephalon, and therefore there is no regular 
flux of a liquid through it's fibrils from the head 
N | forwards. 
that ſuppoſing the fact were ſtrictly true, nothing 
can be juſtly inferred from it to prove what is in- 


To which we anſwer with HALLER, 


5 tended; becauſe, though there ſhould be a fluid 
3 E moving through the nerve, it's motion 
: may be ſo mild, as not to be able to raiſe the ſtiff 


ban mater, with which it is ſheathed, into a ſenſi- 
ble tumor, and yet operate powerfully at the ulti- 


; mate termination of it's fibrils, where that cover- 


ing is laid afide. 


Bur fo it is, that a nerve, when 


2 ligature is applied, hath been obſerved to ſwell 


| lmewhar, eſpecially in younger animals. How- 


| cyer, that. tumor may be occaſioned by the ſtop- 
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158 Or Tü Brain AN D NERVES. 
L x e T. page of liquids in the veſſels of it's involucra ; and 
XI. nor inthe proper medullary ſubſtance of the nerve. 
oy SO that, let the experiment ſucceed either way, no- 
thing, as profeſſor Moxro obſerves, can be Tightl 
concluded concerning the matter, 
Another objection, in which the oppoſers of our 
doctrine triumph and ſwagger not a little, is taken 
from fetuſes, having been obſerved to be brought 
forth alive, and to the füll time, without any brain 
at all; and ſometimes without ſpinal medulla, and 
nerves arifing from it, But this argument, if it 
prove any thing at all, ftrikes againſt the uſe of 
the brain and nerves in general, and equally again 
every modus of their functions. In reality, all 
that can be inferred from it is, that a foetus, while 
in utero, may, v. without ſome principal bowel, which, 
after it's excluſion, is indiſpenſibly requiſite to con- 
tinue vitality, grow and enjoy ſome imperfect kind 
of life, by virtue of the connexion between it and 
it's mother. But the manner in which ſenſation, 
perception, and ſpontaneous motion is carried on 
in the compleatly formed animal, is not in the leaf 
affected by ſuch obſervations. Fœtuſes have been 
born without the heart: but does that deſtroy the 
doctrine of the action of that organ, and the cir: 
culation of the blood? 
The fticklers againſt the doctrine we are defend. 
ing, almoſt unanimouſly agree in ſubſtituting in 
it's place a tremulous vibration of the medullary 
and nervous fibres, by which they endeavour to 
explain their functions. I am apt to believe that 
uch an ill- grounded, out of the way notion had 
never entered into the human mind, as open as it 
lies to admit abſurdities, were it not that the Latin 
word nervus ſignifies both a ſinew or nerve, a patt 
of .the animal Atrucure, and the ſtring of a mu» 
ſical inſtrument, ich evidently trembles when 
it excites ſound. 140 not find that the Greek phy- 
x. | {;c1and 
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mut be made faſt at both extremities. 


5 1 works of BORRHAAVE and HALLER, 
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 inattention to it. 
ume in confuting a tenet ſo evidently and ſo egre- 


; giouſly abſurd. 


Or THE BRAIN AnD NeRves. 
A Gcians entertained any ſuch opinion. 


© chorda. 


Of all the ſolid parts of the human body, the 


5 © nerves are the moſt unlikely to tremble upon any 
- impulſe; 
Z | origins and terminations ; and moſt of them are fo 


they are all moiſt, they are ſoft in their 


e from being bent, that they lie looſe and wind- 

The circumſtances of a tremulous chord are 
It muſt be hard, dry, and tenſe; it 
Without 


theſe conditions it cannot tremble. Who can ſeri- 


| © ouſly believe that the retina, a ſoft mucous pulp, 
2 placed contiguous to a thin aqueous jelly, for ſuch 
is the vitreous humor, is ſuſceptible of a tremulous 
motion from impulſes of the rays of light? Be- 


ſides, if ſuch vibrations were allowed for argu- 


ment's ſake to take place, however commodiouſly 
they might be ſuppoſed to explain ſenſation, they 
coould by no means account for muſcular motion; 
for what hath trembling to do with traction or 
{> pulling, with moving or raiſing of great weights ? 
Io acquieſce in an opinion fo ill founded, and fo 
© eaſily overthrown as that which makes the action of 
nerves to conſiſt in tremulous vibrations, argues 
either a groſs ignorance of the animal ſtructure; 


oh which is ſtill more culpable, a ſupine or wilful 
But I am aſhamed to ſpend more 


For a full view of this controverſy, beſides the 
conſult HzisTER in his Compendium of Ana- 


| tomy, and the authors he refers to in his note; 
and Monro's diſcourſe on nerves in general, as 


: added to the third and ſubſequent editions of his 
1 
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Their wordL x Cr. 
© p00 anſwering to neryus is never uſed to ſignify XI. 
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XII. X cauſe or inſtrument of animal motion, whe- 
tber voluntary or involuntary. | I have ſaid organi. 


Or MosculAR Mo'Tton. | 
ZE COURT IH 
„ Of - muſcular motion. 


* 


Muſcle is the immediate organical efficien: 


cal, becauſe there are motions produced in the ly. 
ing body by mere elaſticity ; an inſtance of which 
Ve have ſeen in the cartilages of the ribs, and in the 
arteries. _-. e 
The general characteriſtic, in which all muſcle; 
agree, which none are without, is to conſiſt of 
fleſhy fibres, which when acting, ſhorten and con- 
tract themſelves. ' : | DIE 
This contraction, according to the different cit. 
cumſtances of the muſcle, and the parts to whichit 
is faſtened, produces different effects, and different 
motions : if one end of a muſcle is tied to a fixed 
part, and the other to a moveable: one, it's fibres 
contracting, pull the moyeable part towards that 
which is fixed. If both the parts, to which the ex- 
tremities of a muſcle is attached, be moveable, by 
it's action they will be both drawn towards each 
other. If the muſcle is hollow, and contains 4 
fluid, when it contracts it will preſs upon and en- 
deavour to expel it's contents. If the fibres of 2 
muſcle return upon themſelves in the form of a ring, 
when they contract, they muſt diminiſh the area 
within that circumference: ſuch muſcles are employ- 
ed to contract apertures, and are called ſphincters. 
. Moſt muſcles, either at one end or both, have 
tendons, which are the fleſhy fibres continued ; they 


being diviſible into as many fibres, or. rather bun- 
dles of fibres, as the muſcles are, to which they 
belong; but the tendinous fibres are ſmaller, more 


compacted, drier and harder than the fleſhy ones. 


They are not capable of contraction; but ſerve like 
8 | 1 ropes 
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topes to draw when the fleſhy fibres act, for the LE c 7: 
commodiouſneſs and firmneſs of inſertion, and for XII. 


" _—_. ” 8 - TRAIT 
1 r V cc 

nf % 9 r r * . 

_ On ara —_ n Fug 8 8 7 * 
—— „ Pe 8 — om; 8 2 £05 
, 3 4 . þ e 

4 5 5 7774 es, © GAS 
Oo ne a 3 we IT 


cke direction of motion. They are commonly of wed 
a white reſplendent colour; while the fleſhy fibres 
tre of a cherry red. N N 
ent That tendinous fibres are a continuation of the 
he- fleſhy, appears in a good meaſure to the naked eye; i 
ni- but demonſtratively from this conſideration, to "9 
iv. wit, that the nearer an animal is to it's origin or 3 
ich embryo ſtate, the leſs rendinous it's muſcles are; 
the and vice verſa, the older it is, the more ſo. 

TI be whole muſcle, both it's fleſhy and tendinous 
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ic; WW part, is covered over with a cellular membrane, | Z 1 
of not without oil or fat in it's cells, more or leſs, ac- be 
0n- MW cording as the muſcle is large or ſmall, and accord- 9 

ning to the degree of motion it exerciſes. And this oy 
u- cellular membrane, as we have ſaid in the intro- | ith 
ait ductory lecture, likewiſe ſends off productions, | 1 
ent which ſheath over every leſſer bundle of fibres, WF; 
red eſpecially the fleſhy ones, of which the whole 1 
res muſcle is compoſed, as far as they can be traced, 7 
hat which keeps them diſtinct from one another, hin- "bi 
ex- WW ders them from growing together, and rendets "i 
by chem ſmooth and ſlippery, and fit for performing 5 


ach W their reſpective motions and contractions. 
2 Muſcles are plentifully ſupplied with arteries, 


carrying red blood, which branch out into ſmaller it 
ts and ſmaller twigs, till they ſeem loſt, both in the A 
ng, cellular membrane, and the proper ſubſtance of A 
rea the muſcle. Theſe arteries are accompanied with 8 
0y- WW veins ramified in like manner, inſomuch that a {73 
Ss. WW conſiderable part of the bulk of a muſcle is owing by 
ive do it's blood veſſels; and the red colour of the | 1 
ae; fibres ſeems to be produced by the blood, which : 1 
0 


un- irrigates them; for when that is waſhed out 55 re- 
ey peated injections of warm water, the muſcle both 
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ore W becomes pale and ſhrunk. 113 
- | Lymphatic veins are likewiſe obſerved in muſcles: 1 


Or Muscvl AR Mans. 
And, laſtly, nerves are diſtributed to muſcles in 


"Xl. plenty, and ſoon become ſo {mall by their 85 
ons, as to be paſt tracing, * 


Blood veſſels and nerves are not wanting even in 
the tendons; but are there both {maller, and leſs 
numerous. 

See every thing relating to muſcles in general 
moſt accurately, fully, and elegantly deſcribed, as 
far as the eye, injections, knife, or microſcope can 
go, in the firſt book of Ar BIN us's Myology. 

No one action in the animal body hath ſo much 
puzzled enquirers, as the particular manner in 
which muſcular motion is performed; and no 
wonder, fince anatomy ſerves us in little or no 
ſtead in our reſearches after it: we can neither 


reach the laſt diviſions and terminations of the 


d veſſels and nerves, nor can we any how come 
at the ultimate ſtructure of a muſcular fibre. When 
we have uſed the greateſt magnifiers to diſcover the 
texture thereof, we are no wiſer than when we only 
_ employ the naked eye; we ſee nothing but: ſmalles 
bundles ſimilar to the larger ones, which they com- 
oſe. 
. As therefore the truth cannot be made out by 
direct autopſia, authors have had recourſe to fancy 
and conjecture. And, as it is much eaſier to de- 
moliſh. than to build up, to confute error than to 
find out truth, each writer on this. fubject, after 
confuting former hypotheſes, which for the moſt 
part it was not difficult to do, thought it incum- 
bent on him to propoſe a new one of his own, 
which was in it's turn confuted. 

We ſhall, chiefly following 1 and 
HALLER, but with ſome little variation of our 
own, lay before you what we apprehend. to be 
moſt ſimple and probable 8 this abſtruſe 


matter. 
It is certain, as hath deen tions! before, 


| that tying a nerve faſt und, cutting, or otherwiſe 


e „ deſtroying 
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deſtroying it, immediately ſtops the voluntary LE Ser. 
action of any muſcle, that is ſupplied ſolely with XII. 


filaments from that nere. = 
| Tying. an arterial trunk, which furniſhes a 
| muſcle with all it's blood, deſtroys it's action alſo ; 
but not_ inſtantly, nor till ſome conſiderable time 
after; at leaſt; ſeveral hours after. From which it 
may be juſtly concluded, that an actual ger ſup- 
ply of. arterial blood to the ſubſtance of a muſcle is 
| not requiſite to every ſingle exertion of it's contrac- 
tile power. And it is natural to think, that an ina- 
| bility of moving, after the artery hath been tied a 
| conſiderable time, is occaſioned by the muſcle's be- 
ring thereby reduced to a ſtate of mortification for 
e want of nouriſhment; and ſo rendered unfit for obey- 
ning the influence of the nerve, whatever that may be. 
n And therefore every hypotheſis, which requires a 
meeting or mixture of blood with the nervous fluid 
lx in che organiſm of the muſcle, to produce every 
er ſingle act of muſcular motion, mult fall to the 


— 


Ne i ground, etch a 

I)!be belly of a muſcle, (for fo it's fleſhy part ; 
by I is. called) when the muſcle is acting, ſwells, and «tf 
cy WW becomes hard, as any one may perceive in his . 
e- own body, (by putting his hand upon the maſſeter = 


to muſcle for example, while the jaws are forcibly | 
ter pulled together; or upon the biceps muſcle, while I; 
oft che fore arm is forcibly bent.) This one would =. 
n- Þ imagine denotes, that there then is an additional in- 
m, flux of ſubſtance into the fleſhy fibres. 
And as deſtroying or tying a nerve immediately 
nd Rops. the. ation of the muſcle, which is ſolely ſup- 
zur plied with filaments from that nerve, it appears na- 
be tural to infer, that the additional ſubſtance flows 
uſe © through the nerve into the organiſm of the muſcle. 
And that this additional ſubſtance is no other 
re, than the liquid of the encephalon, the nervous 
rie I fluid or animal ſpirits; the exiſtence of which we 
ing endeavoured to prove in the preceding lecture. 
| M 2 
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Lt cr. The whole argument hangs very well together, 
XII. It is made highly probable, almoſt, if not altoge- 
WA ther to a demonſtration, that there is a nervous 
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fluid ſupplied by the encephalon, conſtantly flowing 
through the nervous tubuli. All muſcles are plen- 
tifully ſupplied with nerves, which are diſtributed 
by minute ramifications through their whole ſub- 
ſtance, till they are paſt tracing. A muſcle, while 
it is acting, ſwells, and grows harder in it's fleſhy 
fibres, and therefore probably receives an addition 
to it's ſubſtance. The nerve, that ſolely ſupplies that 
muſcle, being tied or deſtroyed, it's action is imme 
diately ſtopt ; whereas, if the artery, that ſolely 
furniſhes it with blood veſſels, is compreſſed or 
cut, the action of the muſcle continues for hours 
after. This is a fair ſorites, as logicians ſpeak, the 
natural concluſion of which appears to be, that an 
influx of the nervous juice or animal ſpirits is the 
immediate cauſe of the ſwelling and hardneſs in the 
belly of the muſcle ; by which it is ſhortened, and 
it's ends, if they are moveable, brought towards 
one another. 5 
There have been experiments made, that mightily 
illuſtrate and confirm this doctrine. We ſhall firſt 
mention that celebrated one contrived, as it 1s be- 
lieved, by BELLINI, and give it you in the words 
of profeſſor Monro, who himſelf repeated it with 
ſucceſs. © After opening, ſays he, the thorax of 
a living dog, catch hold of, and preſs one or 
«© both the phrenic nerves with the fingers, the 
diaphragm ceaſes immediately to contract. Then. 
let go the hold of the nerves, and the muſcle acts 
again. Pinch a ſecond time the nerve or nerves, 
** ome way above the diaphragm, this muſcle 2. 
<< gain ceaſes to act. Keep firm the hold of the 
nerve, and with the fingers of the other hand 
« ſtrip or milch it down. from the gripping fingers 
towards the diaphragm, and the muſcle is made 
to contract; and for three or four ſuch ſtripping, 

; | % £c Cr 
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40 
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„it's action follows, or obeys theLzcrT, 


« motion of t e fingers, which ſtrip it down; then XII. 
« it becomes diſobedient, and will contract NO Land 


more, milch as you will, unleſs the fingers grip- 
ping, or pinching the nerve, let go their hold, 
« or are removed higher up upon the nerve, when 
the muſcle may again be made to contract by 
60 ſtripping the nerve down towards it. This ex- 
i periment, continues he, I have made with the 
« ſucceſs here mentioned. Let any one try, if he 
« can imagine any other reaſonable account of 
« theſe appearances, than that the gripping fi 
« ſtopt the courſe of a fluid in the nerv 
« what of this fluid was thus made to. agnate in 
« the part of the nerve, between the gripping 
« | ws and the diaphragm, was forced down into 
« that muſcle by the preſſure of the fingers, which 

« ſtripped the nerve down ; and whenever this ſtag- 
« nating ; fluid was preſſed all away by ſeveral repe- 


| « titions of ſtripping the nerve, the muſcle being 


4 ſupplied with no more fluid, contracted no more, 
« till upon removing the fingers, which had hold 


| 4 of the nerve, a new ſupply of liquor was brought 
1 


from the brain, or from the part of the nerve 
« that had not yet been gripped or milched : and 
0 whenever this liquor couſd make it's way down 
„to the muſcle, or was forced down to it, the 
e muſcle immediately began to renew it's contrac- 
e tile motions.” So far this celebrated profeſſor. 

An experiment of Dr. SrEwAR T's, mentioned 
in his Latin Diſſertation on Muſcular M otion, 
makes for the ſame purpoſe. He hung a live trog, 
tied by the two fore legs, upon two pins, at a mo- 
derate diſtance from one another, and in that poli- 


tion he clipt off it's head with ſharp ſcizzars; then 
| he gently put a ſmooth ſurgeon's probe into the hole 
| of the firſt vertebra of the neck, through which 


the ſpinal marrow paſſes, eaſily touching che ſpinal 
marrow z upon which the inferior extremities, which 
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nen into them; 
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- - gefore hung down lank and S were . in 
F 4. an inſtant bent upwards with a convulfive* Moti 


in like manner, puſhing the pte ih int 
the hole of the 6s occipitis in the fevertd Head, 1 
muſcles of the eyes and mouth beats "conv 
—_— ww NN 

All this he found world esse OY times in 
the fame frog, providing that an interval öf Tome 
ſeconds was 3 between the trials; for when 
they were repeated too thick upon done another, 
the contractions became weaker, and lefs conſßi F 
e, SET l 

Lou will obſerve with me, chat: in both theſs 


experiments there is no cauſt applied, that hath the 


leaſt tendency either to excite elaſtic tièmor, or 
to create ſpaſm by acrimony? In that of BLI II, 
there is only the finger applied to compreſs, and ta 
milch down the nerve. In STEwaRT'S experiment, 
probe is uſed. Theſe cannot be 
thought to produce any effect different from com. 
mon mechanical impulſe, urging on the fluid con- 
tained in the nervous tubuli into the organiftri of the 
muſcle. 

Let us then aſſume as proved, that the accefſ on 
of matter, by which a muſcle, when acking, ſwells 


and becomes harder in it's fleſhy” part, is furniſhed 
by animal ſpirits flowing through it's nerves ; the 


next enquiry is, after what manner this influx pro- 


duces the ſwelling, hardneſs, _ ſhortening 0 the | 
| muſcular fibres, 

As neither the naked eye, nor the beſt micro 
ſcopes can diſcover the ultimate ſtructure of a muſ- 


cular fibre, we are obliged to uſe our reaſon in this 
abſtruſe matter in the beſt manner we can. 

All authors, who maintain the reality of a ner- 

vous fluid, agree here in one thing; to wit, that 


the ſmalleſt fleſhy fibres are hollow and diſtenſile; 


and that the nervous tubuli open and pour their 
and by GO. out their 
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ſion their contraction. | 


Many have imagined them to be chains of little 
veſicles communicating with one another. But as, 

an attentive conſideration of that hypotheſis, 
it was found that by ſuch a contrivance there muſt: 
be an unneceſſary profuſion of nervous fluid, it is. 
now generally abandoned, and the cylindrical ſhape 
is come into it's place, it being demonſtrable, that 
a eylindrical diſtenſile tube A of being 


ſhortened with a given force, a leſs quantity 
of influent liquid, than a tube of any other figure. 


i Nature brings about every n the ſimpleſt and 


moſt frugal manner, that it can be rightly done in. 


| _ Tapos, in his Exercitationes Medice printed at 
London in the year 1724, deſerves to be read on 
| this particular ſubject. 


And this ſeems to be the ſim leſt and moſt na- 


tural account of voluntary muſcular motion; in 


which nothing is aſſumed, but what feaſible reaſons 
are aſſigned Ty The will determines a flux of 
animal ſpirits through nerves, in which they are al- 
ways preſent in ſufficient quantity, into the cylindrical 
cavities of fleſhy muſcular fibres, thereby increaſing 


| their diameters, and ſhortening their axes with a 


cettain degree of force, according to the ſtrength 
of the muſcle, | 

But, as the muſcles that perform voluntary mo- 
tion can at our will as readily ceaſe acting, as they 
are excited into action, a difficulty naturally occurs 


to be ſolved, how are they ſo quickly reſtored to 


their natural ſtate of relaxation; what becomes of 
the fluid, that had inflated them, upon their reſtitu- 
tion? The beſt anſwer I can give, agreeably to the 
theory Already delivered, is, that the elaſticity of rhe 


fibres of the muſcle, which were diſtended during 


it's action, after the will ceaſes to determine any 
more ſpirits into it's nerves, will inſtantly repel 


* 


them 


* 

middle parts, ſhorten their lengths, and ſo occa-L x Or. 

| 1 7 75 XII. 

But they differ as to the figure of their cavity, wy 
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Lier. them towards the ſource from which they eame ; 
XII. to wit, towards their origin in the medulla of the: 
k—=— encephalon. And thus the muſcle will chiefly: be 


reſtored to it's former relaxed inactive condition. 
No doubt the propulſion of blood through the 
ſmall arteries, ſpread through the ſubſtance of the 


' muſcle, which during the ſwelling of the” fleſhy: 
fibres were compreſſed, contribute ſomething theres? 1 


to; and alſo the action of the antagoniſt. muſcles. .: 
HALLER, in his notes on BoxgHaave's Prelec- 
tions, diſlikes this. ſolution. His words are an 
edit ad cerebwum ? ſed reſiſtunt immenſa vi novi qui 
ſuccedunt ſpiritus. But why is the force of the 
ſpirits immenſe, when they are not urged. on by 


the will? The motion of the ſpirits, when not 


thereby influenced, muſt be very gentle, as they 
can be but very faintly propelled by the heart and' 
arteries. And therefore I can ſee no inconvenience, 
in ſuppoſing their being repelled to the brain in the 


manner I have mentioned. Though the number 


of nervous tubuli, even in a ſmall nerve, is very 
great; yet as their cavities are minute beyond ima · 
gination, the ſum total of the repelled fluid muſt 


be extremely ſmall, ſo as to create no ſenſible ſhock. 
on the encephalon. And room needs not be want- 
ing for it, as both the nervous fluid itſelf, and the 


encephalon, are in ſome degree compreſſible. It 
were abſurd to maintain, that it is accumulated in 
any blind avenues. And if it were ſuppoſed to 
make it's eſcape through the mechaniſm of the 
muſcle, the ſuitable inflation of the fleſhy fibres 
could nat, I think, be effectet. „ 

There js another queſtion of no leſs importance, 


concerning theſe matters, that muſt be anſwered 


here. As nerves are ſoft delicate tubes, and par- 


_ fularly ſo, when diſtributed through the ſubſtance 


of a muſcle, where having parted with their hardeſt 
covers, they become as it were pulpy and medul- 
Jary, how can a fluid be made to move through 


them 
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altitude. A child, by blowing through a tobacco- 9 
pipe into an half inflated bladder, can eaſily raiſe sf 
great weights laid upon it. 308 
The fleſhy fibres then of a muſcle may be com- by 
B pared. to MARIOTTE's caſk, and the nerves that io 
atuate it to the lender tube; and thus it appears, iS] 
how a very great force may be exerted by a muſcle, Ft 


| Without the leaſt injury to it's nerves. 
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chem with force enough into a muſcle, to enable it I, x Or. 
to overcome great reſiſtances, and move great XII. 
weights wide aeg the tender and pulpy | 
negjer? ito 2s, 

2 Maxzorer' J celebrated experiment, which is 
mentioned by moſt writers on hydroſtatics after: 
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| him, will clear up this difficulty. Fil a ſtrong; _ | 

ht caſk with water, and ſet it on it's bottom: 4 * 2 9 

at an hole in it's head fix a long glaſs tube, as thin 19 
and as {mall as can be made, ſuppoſe twelve or . 
fifteen feet * perpendicular to the horizon, and = 
cement it fatt : put great weights upon the head of 1 
the caſk, ſo as to bear down the center of the head; 1 
and make it appear concave without. This being | Fo 
done, pour water into the tube, and fill it to the 1 
top. If the tube is high enough, the ſmall quan- 9 
tity of water contained in it, perhaps three or four i 
ounces, will raiſe. the great weights upon the head . 
of the caſk, and bring the external ſurface of the ip 


head from concave to plain; and all the while the 
tube ſhall be no more {trained, than if there were no 
weights at all laid upon the caſk, or if it's lower 
end were ſtopt altogether, and no wiſe communi- 
cating with the water in the caſk. | i 

If you ſhould ſay, that the nerves that fs a 
muſcle are neither ſo long as the tube we mentioned 
muſt be, nor placed perpendicular to the horizon, 
I anfwer, that impulſe and velocity, in the motion 
of the nervous fluid, ſupply the place of length and 
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If our theory holds good, it will, I think, fol- 
Joy. as à natural conſequence, that the nerves, em- 
114.4 17 ployed 


7 


LI Or. ployed to influence. motion, are à diſtinct claſs from 


— action, however violent and forcible, of any muſcle, 


Or Muscutar Mor 1er. 


thoſe that excite ſenſation, When we ftop the 


or ſet of muſcles, we have no ſenſation in the par- 
ticular place of that muſcle or muſcles. But in the 
reſtitution of a muſcle, the nervous fluid is ſent 
back to it's ſource, as well as in the nerves ap- 
pointed for ſenſation, when their objects affech 
them, An additional ar; _ may be drawn 


from the ſymptoms of palfy. A paralytic limb is 
ſometimes deprived both of ente — motion, and 
ſometimes only of the one of them, the other fe- 
| maining. It would therefore appear, that the mo- 
tory nerves, which are ſubſervient to the will in in- 


fluencing functions, with reſpect to which the mind 


is active, are diſtinct from thoſe, which excite ſen- 
fation, in receiving which the mind is paſſive, not 
only in their functions, but in their origin, progreſs, 
and termination. | 
Muſcles have their antagoniſts, there being ſcarce 
any motion performed in the animal body by- 
muſcles, without a kind of motion directly Ae. 
ſite. to it, which in it's turn can be effected by other 
muſcles. Thus our limbs are bended and extended 
oppoſite muſcles; ſome parts are raiſed, and 
pulled down, &c. And we can ad libitum keep a 
kind of æquilibrium between oppoſite motions ; ſo 
that the part acted upon by oppoſite muſcles: ſhall 
appear relaxed, and they ſeem not to act at all. 
But all the while, they really a& in ſome meaſure; 
the nervous fluid, p ere on by the circulation, 


hath the effect to kee 


ome kind of a niſus in every 
muſcle; ſo that they 


all of them, in ſome de- 


Sree, in a violent ſtate, This is proved by the phæ- 
nomena of wounds; if the muſcles, which bend 


the fingers for example, are cut through, the fin- 


gers remain extended, and vice verſa. A wry neck 
is cured or mended by deſtroying a muſcle that 


pulls! it 10 one ſide, &c. 
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| poſition, . by 


V. comm and ing 


mu 


tonic 


Art we conclude this i intri 
gain mention what' we treated 0 


wete conſidering 


"Lay 


| chntta8tion of 2 muſcle 
* "It's fleſhy 


ſcles, whi 


a * 


Lebe 


2 part firm in oneL x Sr. 
influx of ſpixizs XII. 

| ch conſpire to maintain — 
| ct e ; ajd this ſtate of 4 part or limb is 


ſubject, we muſt 
re, when we 


the Action of the heart; to wit, the 


wing 


bare in a tving 2 a 


roduced h by ge 

al 2 mul C le, 
| part with * Tharp | poin 
ment, or bach it wich an acrid liquor ; ſu ppoſe oil 


ither 
inſtru- 


of vitriol, or apply remarkable heat to it; and the 


E Welle e 


This irritability. 


; muscle will be immediately thrown 1 into ſpalmodic 
of a muſcle, as it is 


w called, continues after the nerve, Which ſolely 


continue warm and moiſt. 


Profeſſor HALLER tied faſt the crural nerve of a 


ö ſupplies it, 1s tied or deſtroyed ; and even appears 
in lome meaſure in muſcles entirely ſevered from 
| the body, if the experiment, is. made, while they. 


dog, immediately the voluntary motion of all the 
muſcles of the limb was deſtroyed. Fifteen days 

alter, the ligature being continued on, and the 
muſcle remaining paralytic, irritation did not ceaſe 


to manifeſt i it's effects. 


Prickii 


ng, and the applica- 


tion of oil of vitriol, made the muſcles of the leg 
nimbly contract. 

So that this irritability of muſeles does not de- 
pend upon a communication between them and the 
encephalon, by the intervention of nerves, as vo- 


luntary muſcular motion evidently does. 


And it ſeems to be a vis inſita in a muſcle, to rid 


itſelf of whatever has a tendency to violate it's 
fibres, which it retains as long as a certain degree 


of the heat and moiſture, that are inſeparable from 
life, remains. 


But though it appears to have a different origin from 


che voluntary contraction, which requires ſound- 
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L EC wel of nerves; yet it is not a contrary power, but 


a vis conſpirans, the effect of both being contrac- 


5 1 tion. The one ſeems to eke out, and as it were 


round, and complete the other. That from irrita-. 
bility is exerted moſt eminently, and in a manner 
the moſt important to animal life, in the heart. 

We muſt likewiſe diſtinguiſh the natural contrac- 
tion of a muſcle, produced by mere elaſticity, from 
that, which is owing to an influx of the nervous 
fluid. When a muſele in a living animal is cut. 
through, it's fibres ſhorten, and are drawn towards 
their origin, or inſertion. But this is but a weak 
contraction, equal to but a few ounces in the ſtrong- 

eſt muſcles, which in a ſound ſtate can move many 
pounds. And yet ſome anatomiſts have confounded 
theſe two powers. 

For the theory of muſcular motion, beſides the 

authors already mentioned, the inaugural Theſis of 
Dr. WINTER, now profeſſor at Leiden, and the 
learned and accurate Kaw, in his book De impetum 
faciente Hippocratis, in the chapter on muſcular mo- 
tion, deſerves to be carefully read. 

And profeſſor HALLE R's treatiſe on ſenſibility 
and irritability, originally publiſhed in the Tranſacti- 
ons of the Royal Society of Gottingen, treats am- 
ply of theſe two ſubjects, and ſeems to open new 
lights in practice. Profeſſor WHV TT hath wrote 
againſt ſome of his tenets. The controverſy is im- 
portant; and ſhould be carefully read and conſidered 
by every ſtudent of phyſiology and medicine. 

For the deſcription of the particular muſcles, 
and their actions, both fingle and complex, ana- 
tomifts muſt be conſulted ; the chief of which are 
Cowen, Dove ass, WINSLow, and ALBINUS. 

 BortLLvs hath given the beſt account of theſe 
complex animal motions, which are produced by 
the joint and ſucceſſive actions of many muſcles, as 
ſtanding ; walking, - flying, ſwimming, &c. 
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+ Mah, 


* 


| Of ſome diſeaſes of the brain, nerves and muſcles. 5 


IN the laſt three lectures we treated of the func-· I. ꝝ C r. 
1 tions of the brain and nerves, and of muſcular XIII 
motion; and delivered what to us appeared moſt : 
probable, and leaſt liable to error, concerning thoſe 
copious and intricate ſubjects. We ſupported our 
doctrine with ſome of the plaineſt and moſt ſolid 

' arguments we could find in the beft authors, and 

* urged them as fully as the plan of this compendious 
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| courſe could well permit; pointing out at the ſame. 


time the fountains, from which farther ſatisfaction, 


I with reſpect to theſe matters, may be drawn. 


The ſubſtance of our doctrine may be reduced to 


| the following poſitions, 


| - That the brain, taken in a large ſenſe, . en- 
cephalon, ſetting aſide it's membranes an 
is compoſed of two different and diſtinct ſubffances; 
to wit, cortical and medullary. | - 

That the former of theſe is the ſecretory or glan- 
dular part, by which a fluid, called animal ſpirits, 
the fineſt, thinneſt, and moſt moveable of all in 
the animal body, is ſecreted or ſeparated from the 
arterial blood, brought to it from the heart. | 

That the latter, to wit, the medullary part, is 
eompoſed of the excretory ducts of the former, 
through which this fine fluid moves; and is con- 
veyed to different parts of the body, to influence 
different functions. . 5 

That nerves are the medullary tubes continued, 
and diſtributed into diſtinct cords or bundles, con- 
taining and tranſmitting the ſame fubtile fluid. 

That by the various motions of this fluid, through 
the manifold intricate ſtructure of the encephalon, 
the various operations and paſſions of our minds are 
influenced, in this our animal mortal ſtate. 


That 
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174 Drezaczs er Ti BfA in, 
Leer. That by che reflux of this fluid through nerves, 

XIII. towards their origin Within the cranium, ſer 
woe is 1 5 . 

That volunta r motion is per: ormed 
the e influx of £2 15 it's — 4 125 
65 =S, into the organi of .muſcles, urged on by 

determination of [he il will r 

9180 laſtly, that mu cles exerciſe 2 natural 1ny0s 
hintary ry conttactile (0000s, when irritated, which 
655802 is independent on the encephalon, and. 
continuity of Kos nerves that belong to it, This 
prop 81 of muſcles is is called irritability. 51 

he E the principal co cluſions » we endea,, 
voured to 8 in he three l. diſcourſes. _ _ .... 
We f 5  agretab ly to our plan, while the doc- 

ting is freth in your minds, briefly touch on ſome 
of the principal and moſt frequent diſtempers o 
thoſe parts, whoſe functions we have been explain- 
ing. And firſt, let us take i into conſideration, that 
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common complaint, pain in the head, or head· 


termine | 


2 


ERF A © 


; Too tight a ligature about the neck, likewiſe arri 
Antes head-ach, as we have faid, by retarding the 


* 


Nerves, AND MysQLES: 


termine an over proportion of blood to the head: LE c T5 
as wind in the alrmentary paſſage, and coſtiveneſs, XIII. 
which, by compreſling the aorta and inferior ven 
cava, and their branches, confine the channel of the 
blood in the abdomen; whereby more thereof. is 
derived upwards than ſhould be, Cold bathing * 
produces a like effect, by fuddenly bracing the 
fibres and veſlels in the trunk and furface, and {ſo 


ſending an over- proportion of fluids into the veſſels 


of the encephalon; which veſſels cannot be ſo much 
braced by the cold water as the reſt, upon the ac- 
count of the interpoſition of the ſolid cranium.. 


6 reafer 


reflux of the hlood from the head, by the veins : 


| while the arteries, lying more out of the reach of 
| compreſſion, and having their fluids moved through 


them with a more rapid force, continue to ſend up 

blood into the head, pretty nigh as freely as they 

would do, if there was no compreſſion: of the ju- 
ars. 

The indications of cure in this common kind of 

head-ach, if it is violent and obſtinate enough to 

require forcible remedies, is, beſides depletion of 


| the veſſels, if neceſſary, keeping the body open, and- 


direfting a cool diet, to draw from the head by 
bliſters, iſſues, bathing of the feet and under parts 
in warm water, ſhaving the head; which creates a 
freer perſpiration there; and particularly, to have 
due regard to the preciſe cauſe, as by exhibiting 
carminatives, if- the pain is occaſioned by fla- 
tus, &c. | 

Beſides theſe” common cauſes we have affigned;; 
there are not a few other which produce more dari-: 
gerous and leſs manageable kinds of head-ach, as 
actid ichor eroding the membranes in the lues ve- 
nerea; ichorous abſceſſes affecting the medullary 
part of the encephalon, for it's cortical part ſeems 
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176 DisxAsES oF THE BRAIN, 

Lo r. to be void of pain; worms within the head, &c. for 
XIII. which turn over writers of medical obſervations. 
— Apoplexy, the moſt dreadful and dangerous of 

_. all the diſeaſes of the head, is a deprivation of all 
ſenſe, thought, and manifeſt motion, voluntary or 
involuntary, except that of the circulation and re- 

ſpiration, which not only remain entire, but ſeem 
often rather increaſed than diminiſhed in this di- 
ſtemper, the pulſe being fuller, and the breathing 
deeper and larger than in health. It is in every 
reſpect like unto a profound ſleep, and not ſeldom 
accompanied with ſnoring ; by which ſigns, and by 
the heat of the body, and the natural colour of the 
face continuing, and even appearing higher than 
uſual, it is diſtinguiſhed from a fainting fit, in which 
the pulſe ſinks, reſpiration ſeems quite ſuſpended, 
the body grows cold, and the face becomes pale. 
The immediate cauſe of apoplexy, is a total ob- 
ſtruction in the origin of theſe nerves, which influ- 
ence ſenſe or perception of every kind, and tnuſcular 
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FF 2 hat the nerves, which influence ſenſation and the action 
'+ 1 | of other muſcles, ceaſe to exerciſe their functions. 
Of all the muſcular parts of the body, the heart 
is the moſt irritable, as appears by it's being ſuſcep- 


is irritation by the venous blood flowing into it's 
> cavities ; and therefore, it is not to be wondered at, 


It is ſevered from the body. And as reſpiration is 


motion are taken away, | +, 
7 2 The 


motion, whether voluntary or involuntary, except-, 


la Og 9 Ad 2 9 9 ON! * n 2 . 
. „ . tg ®YS> | wo 


3's ] A Cite ſpiration continue unimpaired. 
=_— When we diſcourſed of the action of the heart, 
. e e ſnewed that one chief and indiſpenſible cauſe of 


t's contraction, (both in the auricles and ventricles) 


that the motion of the heart ſhould continue after 


„ .a0 os as. 


tible of ſpaſmodic motions when irritated, even after' 


exerciſed in a ſound ſtate in ſleep, as well as watch- 
ing, we ſee it may ſubſiſt, after ſenſe and voluntary 
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Nerves AND Musclrs. 177 

The moſt frequent immediate cauſes that pro- Liz c 7. 

duce apoplexy, are either extravaſation of blood XIII. 

from ruptured vellels within the cranium; or a 
accumulation of lymph, or ſerum, within the ven- 
tricles of the brain. I am convinced, that out of 
| an hundred apoplexies thar happen, ninety nine are 
t. W brought on by either one or other of theſe two 
- MW cauſes: and therefore, the indications of cure are 


* — tes, Wa ** 


4 chiefly to be levelled againſt them, this being a + 
7 Aiſcaſe in which the true ætiology is ſo hard to come 9 
l at; eſpecially when we have had no opportunities 10 
of knowing any thing very particular, with reſpect j 
ed the caſe before us, which may not ſeldom happen. 1 
N W Theſe indications are to bring about a reabſorption A 
h of the effuſed fluids, which is moſt effectually done ay 
, by plentiful blood-letting, hydragogue purges, 5 
| diurerics, and ftrong bliſtering. = 1 
-in an Engliſh treatiſe, publiſhed in 1748, I . 
„have recommended trepanning in this diſtemper, 133 
| after every other means prove ineffectual. This 5 
temedy was uſed by Ax E Tus in epilepſy, with 5 
| ſucceſs; and there appear ſtrong reaſons for ex- thi 
| tending it to apoplexy, which ſee in the treatiſe re= iy 
| ferred to. 1 1 „ » 
| Paralyſis, or palſy, though it's effects appear in : 4 


| the: trunk and extremities, 1s yet often a diſeaſe a= r th 
the head; and uſhered in with a ſtroke of apo- F 
| plexy: It is a deprivation of voluntary motion in 
| apart, moſt commonly in a whole ſide; and then 3 MW 
is called hemiplegia; ſometimes, though very 10 
| rarely, both ſides are affected, and then it is termed | i 
| paraplegia, Palſy, when it ſeizes either a whole 
| fide, or both ſides, is a partial apoplexy; to wit; 
| ſuch a ſtate of the origin of the nerves, that actu- 
ate the muſcles of the affected part, as hinders a a 
flux of ſpirits into them. Sometimes ſenſe is alſo 
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L x or. taken away, and ſometimes it remains, but gene. 


XIII. 


rally, it is conſiderably impaired and benumbed. 


— Palſies affecting a particular limb, while the head 


and other parts are free, have their ſeats | in the me- 


dulla ſpinalis. 


The indications of cure in this diſtemper, . 
due evacuation and revulſion, are to open obſtruc. 
tions of the nerves, at their origin; and, at the 
ſame time, to apply warm penetrating things, i in 


ſome meaſure ſtimulating, to the medulla {pinalis 


and the affected limbs. 

Safe mercurials, as æthiops mineral, and native 
cinnabar, which is a mercurial ore ; or, which is 
preferable, cinnabar of antimony, volatile ſalts, ce. 
phalic, warm and antiſcorbutic vegetables; as 
roſemary, lavender, arum, muſtard, horſe-radiſh, 
ſulphureous mineral waters, &c. differently ex- 


| hibited or prepared, are moſt uſed in practice. 


- 


Epilepſy, or the falling ſickneſs, is a diſtemper 
compounded of imperfect apoplexy, as in apoplexy 
there are no motions but thoſe of the heart and re- 
ſpiration, and various convulſive motions, recur- 
ring by fits. In a paroxyſm, the patient falls 
down, and hath no ſenſation while it laſts, and re. 
members nothing that happened during it : and 
therefore, a temporary imperfect apoplexy, is here 
a part of the diſeaſe. 

The indications of cure are various, according to 
the various cauſes that produce it; for which we 
muſt refer you to practical authors. 

Cramps, or ſpaſms, are involuntary painful con- 
tractions of ſome particular muſcles, while the ſen- 
forium commune remains clear and free ; by which 


laſt mark, they are diſtinguiſhed from thoſe con- 


vulſions that appear in epilepſy. 

As this diſorder, though frequent, is, we appre- 
hend, far from being in general rightly underſtood, 
we mall here conſider it ſomewhat more Fer. 
larly than we have the former. 

Cramps 


ä NeRvks, AND MouscL Es. 


all, thoſe in the calf of the leg. They are com- 
er | monly imputed to ſome particular fault in hs blood, 
co. or nervous juice; and, therefore, the chief ſtreſs is 
he hid upon internal medicines for a cure. But the 
in wue origin of the diſorder is more mechanical and 
is, | imple. A cramp is ſuch a ſtate or poſition, how- 
ever brought on, of ſome muſcle, or ſets of muſcles 
ve 28 deſtroys the natural equilibrium between hes 
1 and their antagoniſts; upon which theſe mulcles, 
| that are thus become over-powerful, are violently 


- | acted upon by the influx of nervous juice, which 13 
hh, | always at hand, the nerves being full. Thus if we 
ox. each down, and towards one {ide too far. to 5 2 

up any thing, a cramp will be cauſed in tho 
per i | of that fide of the trunk, towards which we re. 
ex) as I have often felt. The reaſon is, the muſcles on 
1 the oppoſite ſide, that antagoniſe thoſe that are 
* bending the trunk towards one ſide, are ſo much 
als ſtretched, that they become, as it were, paralytic, 
BY and loſe their power. Their being diſtracted in 
ad [length to ſuch a violent degree, . counteracts the 1n- 
here flux of the nervous fluid into their fibres, at the 

determination of the will; while the muſcles in 
g to action, the counterpoiſe being removed, contract 

vich redoubled force, and this contraction being 


unuſual and violent, creates pain. 

con- But let us more cloſely conſider the cramp of the 

ſen- leg, which is both the moſt frequent and the moſt 

hich Iroubleſome of any, as it creates bad nights, and 

con- poſes the ſufferers to catch cold, of being obliged 

Ns fart out of bed. 

pre- It moſt generally affects people in the decline of 

00d, ts when their thighs and legs growing lefs full 

ticu- and plump, the ſkin that embraces the muſcles be- 
comes looſer and leſs tight, and it's texture leſs 


amps ener and ce: And hyſterical and hypochon- 
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Cramps affect muſcles in different parts of the LE Or. 
* body; ; as thoſe under the chin; in the ſides; thoſe XIII. 
e. Jof the fingers and toes; but, moſt frequently of 
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180 Disxasks or THE BRAIN, &c. 
L. x c T. driacal perſons, who are liable to uneaſy dreams, 


XIII. and therefore tumble and toſs in their ſleep. And 
wH— more eſpecially, when both theſe cauſes concur, the 


out of bed; to ſtand ſtreight up, to ſtamp upon t 
floor with the affected limb, and rub the calf d 
the leg downwards; by which means the foot i 
bent, and the gaſterocnemii muſcles pulled domi a. 
and relaxed, and the due poſition of the othe 

muſcles reſtored. | 
To prevent frequent returns of this troubleſom 
complaint, beſides avoiding ſuch ſuppers as creat 
uneaſy dreams, and unſound ſleep, the means 
ſhould moſt truſt to, is ſleeping with a tight -_ 
ſtocking 


4 diſeaſe becomes more frequent, obſtinate, and vio- 
n lent. | | 
UE From this account it appears, that the cramp in 
+ the leg is occaſioned by the muſcles being lei WM 
bs tightly embraced by the ſkin, and membrana adi. 
4; poſa, and therefore leſs firmly kept in their du: 
qo places than they ſhould be. 11 it will happen, 
4 by tumbling in bed while afleep, when the will dos 
i not act in preſerving an equal influx of nervous M4 
i fluid into the different ſets of muſcles that mot 
413 the leg, and balance one another, the gaſteroc- | 
i nemii muſcles, being the ſtrongeſt, will ſometimes 
£24 act with more advantage than they ſhould do, h/ 
if ſome of the other muſcles that antagoniſe them, IM * 
3 being diſadvantageouſly preſſed upon, or joſtled l. © 
or terally ſomewhat out of their due poſition or direc it * 
44 tion. Thoſe that dream and toſs moſt, when aſleep, We 
4 are the moſt liable to this troubleſome contraction. 
44 Hence, likewiſe, cramps in the leg ſeldom d 
#0 never happen in the day time, when one is awake; We t 
tt becauſe the will then ſuperintends the action of theſ 2 
5 muſcles, and preſerves a balance amongſt them; h 
2K and becauſe they have not the ſame chance of being 0 
1 unequally preſſed upon, or joſtled out of their po- 
3 0 ſitions. | us | ; , 
1 In a fit of the cramp, nature prompts us to ſtar ® 
£48, 4th 
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Tar | cure is, reſtoring and confirming the: general health, 


| ſtocking, coming up above the knee. The radical 
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"s | and plumping the habit. 

al LECTURES xe © 7 

pin Of hunger and thirſt : aliments and ftrong drinks: 
leb maſtication: deglutitiounn. 

= 1 7 E have already gone through thoſe functions, LE c T, 
8 which moſt immediately conſtitute life; XIV. 
* | which being diſcontinued but for a few moments. 


it would quickly be at an end (except in the caſe 
| of a fainting fit, which may be conſidered as a tem- 
porary death); to wit, the action of the heart, and 


g 
þ 
J 


eroc- , on N 

time the motion of the blood and juices, influenced by 

o, by ; that action; reſpiration, without which, in the born 

3 animal, the motion of the blood cannot be carried 
U 


on; and the functions of the brain and nerves; 
dire. and muſcular motion; which are indiſpenſibly re- 
quiſite to maintain both the action of the heart, and 
that of the organs of reſpiration. | 8 
om e he next fer of functions we ſhall conſider, are 
wake; thoſe by which life is kept in repair, and rendered 


kuck durable, and fit to hold out, barring accidents, 


them; dhe natural time to which it is limited. This is E 
being large claſs, comprehending all that are concerned in 
eir po- the defire or craving, in the aſſumption, the con- 

| coction of aliments, and their converſion into chyle, 
to ſtart of which blood is made; and the diſtribution of 
pon tis nouriſhment over the whole body: and, which is 


calf 0 (conſequential therefrom, the excretion or expulſion 
foot ul of what 1s ſuperfluous. 8 | | 
1 dom Our bodies are in a perpetual flux. The moſt _ 


nd and volatile parts of our juices, are conſtantly 
(lying off by inſenſible perſpiration. A great deal 
of water goes off daily by urine. There is a conſtant 
© cre abraſion in the inſide of the veſſels, by the propul- 
means! lon of fluids through them. And our juices, by 


nt lade de heat of our bodies, and perpetual agitation, 


docking To N-2 through 
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182 Or HUN GER AND TRIRST. 
LE c r. through the inceſſant action of the heart, even in 
XIV. the moſt ſedentary life, become, of courſe, more 
| and mare inclined to alcaline, or putrid acrimony, 
1 herefore, a a ſupply both of food and drink, 
From time to time, is indiſpenſibly requiſite for the 
ſupport of life; the former, to furniſh matter for 
the reparation of our ſolids, and to conſtitute the 
peculiar nature of the blood and juices, to be ſe. 
arated from it: the latter, as a vehicle or men- 
ſtruum. to dilute and diſſolve the food, in order 
to it's concoction and diſtribution, and to Preſerve 
a due fluidity and mildneſs in the different juices. 
Now, by the wiſdom and goodneſs of the ſi- 
pr-me Author of nature, our bodies are ſo framed 
that when they ſtand in need of a freſh ſupply of 
aliment, whether liquid or ſolid, we are prompted 
by an invincible defire, or appetite, to procure it, 
and take it in. If we were left to reaſon alone in 
this point, the ſpecics would ſoon be deſtroyed, 
The appetite, or craving for food, we call hunger, 
that for drink, thirſt. 
The ſenſe of hunger ſeems to be: 1 
excited by the, coats of the ſtomach rubbing 
. J ppon 1 4 another, by it's own vermicular 
x CURES” motion, by the impulſe of the di- 
L OVY> phragm, and muſcles of the abdomen in reſpin. 
A tion. It is, likewiſe, brought on by the ſharpnel 
of the ſaliva, which keeps conſtantly flowing down 
into our ſtomachs ; ; and that of the natura] juices, 
furniſhed by the coats of the ſtomach itſelf, eſpe- 
cially the innermoſt, called the villous. As there 
hath been no freſh chyle, or, at leaſt, not enough, 
for ſome time poured into the blood, otherwiſe th 
animal would not be hungry, the juices, as we have 
ſaid, muſt become ſharper, by repeated circulz 
tions, eſpecially thoſe we have mentioned, as they 
are expoſed to the air, which promotes their {pon- 
taneous changes. Some remains of aliments, left 
ſlicking et the rugæ of the ſtomach, and there 
growing 
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Or ALIMENTS. 183 
growing ſharper, may likewiſe contribute to theL x c r. 
ſame effect. When the mouth, tongue, and throat, XIV. 
| the inſide of the ſtomach and œſophagus, become 
nk dry, either through a general deficiency of aqueous 
the | particles in the blood, to render the ſecretions fluid 
enough, or by heat acting upon theſe ſurfaces, and 
the drying them, by exhaling their humidity ; and 
ſe.  cſpecially if both theſe cauſes conſpire, thirſt is cre- 
den. ated; a ſenſation, when intenſe, yet more intolerable 
-der W than hunger. 
re Animals that are ſtarved, in reality rot alive; 
IF their breath ſtinks; they ſuffer great pains at the 
ſu : ſtomach, from the acrimony of the ſaliva and gaſtric 
| juices; and by degrees, a putrid fever comes: on, 
| which carries them off raving mad, the alcaleſcent 
| ſharpneſs of the blood and juices. deſtroying the 
| oft texture of the brain and nerves. Healthy per- 
| ſons have held out a week, and even a day or two 
| longer, without either food or drink. But with 
| water alone, (without any food) people may ſubſiſt 
a great while longer; as it hinders the putrid acri- 
mony from increaſing ſo faſt, as it would otherwiſe 
do by diluting, and waſhing off the exalted ſalts, 
| and rancid oils. 

{ Our aliments, (under which term I comprehend 
both meats and drinks) to ſpeak popularly, are all 
| taken from animals, vegetables, and water. Some 
things, indeed, of the foſſile kind, are uſed in food; 
| as ſea ſalt and falt-petre ; but thele ſerve only for 
feaſoning, and are not, in their own natures, ali- 
there mentary, I have ſaid, ſpeaking popularly, becauſe, 
ub, it we would ſpeak with a philoſophical accuracy, 
e the we ſhould reckon air amongſt the ſubſtances which 
hare nouriſh us, as, beſides the air we draw in in breath- 
cula-. ing, we likewiſe ſwallow air in our foods and drinks 
they which being intimately diſſolved in the alimentary 
pon. maſh, in the courſe of digeſtion, gets into the lac- 
left teals along with it, and becomes an ix gredient in 
there the compoſition of our chyle, blooc and other 
Wing | N 4 Juices, 
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LA Cr. juices, and, very probably, of our ſolids. But we 
XIV. ſhall here treat only of animals and vegetables, 
fr conſidered. as alimentary, and ſuppoſe water to be 


already known. | 

In the moſt early ages of the world, before the 
invention of the plough, and betore mankind were 
furniſhed with arms and art to kill wild beaſts, reaſon 
teacheth us, and the moſt ancient poets and hiſto- 
rians agree in narrating, that man lived on ſuch 
vegetable. productions, as the earth brought forth 
without culture, and as they, by inſtinct and expe. 
rience, found to be alimentary and ſafe, as well as 
agreeable to their palates. Theſe were chiefly fruits, 
roots, farinaceous grains, and ſeeds. No doubt, 
the uſe of the milk of ſome quadrupeds, and the 
eggs of birds, is likewiſe very ancient. 

In proceſs of time, as mankind multiplied and 


ſpread over the earth, neceſſity compelled them to 


kill wild beaſts, for their own ſafety: and, when 


hungry, they would naturally attempt to eat of their 


fieſh, either raw or cooked, and if it proved agree- 
able to their taſte, and at the ſame time wholſome, 
would continue to uſe it. Art grew with induſtry, 
and luxury with both. Hence the various ways of 


killing, catching, taming, and _ animals, 


roceeded ; and the numberleſs arts of cooking, 
would naturally be promoted and multiplied, 
A proper preparation of our foods, contributes 
much to their wholſomeneſs and lightneſs of di- 
geſtion : in general, the operation of fire, in ſome 
manner or other, as boiling, roaſting, frying, &c. 
renders aliments both more agreeable to our palates, 
and more friendly to our natures, than they would 
otherwiſe be. Bread is improved, by being fer- 
mented previous to it's baking, as the particles of 
the dough are thereby more divided, and rendered 
more miſcible with water, and, therefore, more eaſily 
conquerable by our digeſtive powers. Fleſh and 
fiſh, by boiling in water, have their fibres ren- 
= 2 on dered 


Or ALIMEN VTS. 


| dered more ſoft and tender, and therefore more eaſy L x r. 
to be broke by maſtication, and fitter to part with XIV. 
| their nutritive Juices ; while the juices themſelves Cw 


| are at the ſame time made milder, and lay aſide 
their diſagreeable, as well as pernicious rawnels. 


For raw foods in general, with very few exceptions, 
| are unfit for the civiliſed part of the human ſpecies; 


| and proper only for brutes and ſavages. Roaſting 
and broiling of meat, is boiling it in it's own juice 
| without dilution, and therefore gives it a higher 
flavour; and to a feveriſh ſtomach renders it more 
| heating than boiled meat. Frying is boiling it in 
| oil or butter, and makes it of more difficult digeſ- 
| tion than the other two ways. | 

| Foods are ſeaſoned with ſalt, either common ſea- 
| falt, or that dug out of pits, which is preciſely of 
the ſame nature; or with falt-petre : or they are 
| ſeaſoned with acids of different kinds, as vinegar, 
| which is the beſt of all; the juices of acid fruits, 


F 2s verjuice, juice of lemons, limes and oranges. 
| Both acids and the ſalts we have mentioned preſerve 


meats by reſiſting putrefaction, and temper their 
putreſcent tendency in digeſtion. And, laſtly, 
meats are ſeaſoned with ſpices, of which nature 
yields great plenty, as well as variety. Theſe pro- 
cure a grateful flavour to aliments, and warm and 
invigorate the ſtomach. 

As man is conſtituted, he appears to have been 
intended by nature to live upon both animal and 
vegetable food. He has teeth in both jaws, as all 
carnivorous animals have; and four of them ca- 


nine, two in each jaw. His ſtomach is ſingle and 


membranaceous; and his cæcum but ſmall. And 
he is endowed with ſtrength and agility, as well as 
kill and cunning, to kill or run down animals. At 


| the ſame time he hath an appetite for vegetables, 


and that the ſtronger the better his health is, and 
the hotter the climate is, he lives in. And a diet 
that is entirely animal or fvegetable, to the human 


| ſpecies, 
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LEO r. ſpecies, is attended with great inconveniencies. The 
XIV. latter produces both weakneſs of the body in gene. 
ky ral, and of the ſtomach in particular, and a fre- 


quent looſeneſs. The former creates inhuman fero- 
city, as is credibly related of the ſavage cannibals; 
a diſpoſition to fevers, alcaline ſcurvy in the higheſt 
degree, leproſy, and other cutaneous diſtempers. 
A ſole animal diet, or what is nearly ſo, beſt agrees 
with people in extreme cold countries; as the Lap- 
landers, and inhabitants of Greenland and Hudlon's- 
bay, who live almoſt altogether on fiſh, The ſole, 
or nearly ſole vegetable diet does beſt in very hot 
countries, where a free uſe of fleſh or fiſh would 
inflame and putrefy the juice, and render fevers both 
frequent and dangerous. A mixt diet beſt ſuits the 
temperate climates. 

So that it would appear that nature decides the 
queſtion, whether an animal or a vegetable diet is 
preferable, by ſhewing, that in general a mixture of 
both is beſt ; and that the colder the country is, the 
more of the animal kind is required; the hotter, 
the more of the vegetable. 

And the modern diſcoveries, concerning the na- 
ture of animals and vegetables, confirm and illu- 
ſtrate this concluſion. Every part of an animal, 
every animal juice, except milk alone, is alcale- 
ſcent, and tends to putrefaction. But the bulk of 
vegetables, uſed in our food, is aceſcent; all the 


farinaceous grains, of which bread, that great ſup- 


port of lite, is made; all, or moſt of the ; farinace- 
ous roots in common ule ; all fruits, that are eata- 
ble, are of this nature; fo that a mixture of alcale- 
ſcent and aceſcent aliments is moſt proper to be 
made into a bland, neutral chyle, not inclining too 
much to either extreme. Beſides, in animal food, 
there is a gelatinous juice ready prepared ſimi- 
lar to the ſerum of our blood, and tranſmutable 
into it's nature, with leſs labour of concoction, 


than the juices of vegetables in common way require. 
4 | Hence, 


r oe ou ny © 


ny 


Or STRONG DRINKs. 18 
he Hence, to the human ſpecies, food from animals LE c T. 
ne- more quickly and more perfectly ſupplies and re- XIV. 
re- pairs ſtrength and ſpirits than vegetables alone. 


'0- But as the former would by itſelf be too alcaleſcent, 

83; too rank and heating, and incline too much to 

elt W fevers, a mixture of the latter is requiſite, and con- 

rs. ſtitutes the moſt proper diet; eſpecially in our cli- 

es mate, which is temperate, inclining to cold, where 

p- ſo W bodily labour muſt be undergone by the 

s- bulk of it's inhabitants. 

e, We ſhall ay ſomething concerning ſtrong drinks. 

ot WW They are in general of two kinds, ſermented li- 

Id quors, or diſtilled. The fermented may be divided ; 

th into two ſpecies; the one of which is made of the ; 

ie MW juice of ripe fruits fermented, as the juice of the 3 
grape, to which the name of wine is given by way 1 

i of excellence: the other of the fermented decoction 3 

is of farinaceous grains, which have been previouſly f 

x WW made into malt, and is commonly called malt- oh 

e W liquor. Phe other great claſs of ſtrong drinks + 

„ WW comprehends every kind of inebriating inflamma- 'H 
| ble liquor, called ſpirit, which is produced out of 5 

—fermented liquors, of whatſoever ſort or denomina- 15 

— tion, by diſtilling them to a certain ſtrength from I 

j | the alembic. That from genuine wine is called 15 

: | brandy; thoſe from other ſubſtances are diſtin- 11 

i WF guiſhed by particular names, as arrack, rum, malt- 4; 

C | ſpirit, &c. | 4 

== The juice of grapes, which we ſhall take as the % 

example of what produces fermented liquors of . 

- KF the firſt ſort, before it is fermented is luſciouſly $73 

. ſweet, cooling, and looſening to the body; and in 1 

no degree inebriating. With a proper heat of cli- Ws 

mate it ferments of it's own accord, without any 50 

extraneous mixture: and if the fermentation is "Fi 

| { Continued in a due degree, and for a proper length 1.8 

| of time, becomes wine ; widely differing from 16 

what it was before, harder and more poignant to 3h 
the taſte ; exhilarating the ſpirits, heating, binding | W's. 


rather | 4. 
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re. 4TH 


Or STRONG DRINKS. 


LE © r. rather than opening; and, if taken in a large quan- 
XIV. tity, 1 and laſtly, which recommends it 
much to mankind, capable of being preſerved a 


conſiderable time, and even improving by being 
kept. De 


previous malting ; which is effected, by firſt ſteep- 
ing the grain in water, then Jaying 1t on a floor in 
heaps, till it heat, and begin to ſprout or germi- 
nate: after that it is dried and ground, and a de- 
coction of it is made in water, called wort. Some 
make only a ſtrong infufion in boiling water, with- 
out farther trouble. | 


Wort, before it is fermented, is luſciouſly ſweet, 


cooling and opening, and not inebriating ; agree- 
ing in theſe qualities with the juice of the grape in 
it's natural ſtate. Like it too, with a proper de- 
gree of heat, it would ferment without any addi- 
tion; but imperfectly, and not ſo as to become 


good malt liquor. Yeſt therefore is added, in order 


to bring on a due fermentation according to art; 


and fo it becomes ale: in Latin, cereviſia, quaſi 


vinum ex cerere; reſembling wine in it's principal 
effects; to wit, exhilarating, heating and inebriat- 
ing; and yielding by diſtillation a ſpirit, ſtill liker 
that drawn from wine in every reſpect, than the 
parent liquors are to one another, 8 

By fermentation the vegetable oil in the fermenta- 
ble materials is attenuated, ſo as to become mixible 
with water, and their ſalts exalted and volatiliſed; 


and intimately united with the attenuated oil, ſo as 


to riſe together in diſtillation, producing an inflam- 
mable ſpirit. Another ſurprizing effect of fermen- 
tation, is to render the fermented liquor, under cer- 


tain circumſtances, and with proper management, 
capable of yielding that moſt uſeful production, vine- 


gar. But for a moſt exquiſite and full account of 


Every thing relating to termentation, and it's effects, 


conſult 


The other kind of fermented liquors, to wit, 
that made of grain, requires, as we have ſaid, 2 


- 


Or STRONG DRINKS. 


his Chemiſtry. | 


NIV: 


- Diſtilled liquors are clear ond limpid they ar 


inflammable, being, as hath been ſaid, the vegeta- 
ble oil of the materials they are drawn from, firſt 
attenuated by fermentation, and afterwards by diſtil- 
lation, ſeparated from the leſs volatile parts, and di- 
luted in more or leſs phlegm or water riſing with it, 


as the diſtillation is more or leſs protracted, and the 


ſpirit intended to be ſtronger or weaker. They ex- 
hilarate, and intoxicate like fermented liquors ; but 
operate much more ſuddenly, and in much leſs 
quantity, if they are ſtrong enough; that is, if 
they are what is called proof, or nearly ſo ; and ex- 
ceſs in them is attended with worſe conſequences. 
The ſtronger they are, the more powerfully they 
coagulate all animal juices, whether inwardly or out- 
wardly applied; and criſp or corrugate the ſolids. 
And hence a great part of the bad effects, cauſed 
by a too free uſe of them, is owing fp their ob- 
ſtructing the glandular ſyſtem ; beſides ſpoiling 
the tone of the ſtomach and bowels, which they 
touch firſt; and affecting the head a thouſand 
pernicious ways, of which the preſent age affords 
too many melancholy inſtances. In ſhort, they are 
either a medicine or a poiſon, according as they are 
uſed ; and hardly deſerve to be ranked amongſt ali- 
ments. | 

For a particular account of foods, SzB12z1vs de 


- Alimentorum Facultatibus is much commended. 


But he wrote above an hundred years ago. All 
writers on the preſervation of health treat of foods 
as likewiſe writers of natural hiſtory, and on the 
materia medica. But methinks a new diætetic 
ſyſtem, adapted to our climate, times, and man- 
ners, if well executed, could ſcarce fail of being 

favourably received by the public. . 
Having treated of hunger and thirſt, and of the 
nature of aliments, we proceed next to 9 
thefe 
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conſult the great BoERHAAVRE in the ſecond part of L x e r. 
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Or MAsTICAT Io. 


LE cr. theſe actions of the animal body, by which they are 
XIV. taken in or aſſumed, and concocted or digeſted, ſo 
as to be mixed with our blood and juices, and at 


length converted into the ſame nature with them, 
The firſt of theſe in order are maſtication or chew- 
ing, and deglutition or ſwallowing. 

The lower jaw is pulled down, and the mouth 
opened by the digaſtric muſcle, aſſiſted by all the 
other muſcles which are faſtened to that jaw, the 


os hyoides, and larynx, (for all theſe cohere toge- 


ther) whoſe fibres act in a direction below the arti- 
culation of the jaw. A great force is not required 
here, it being ſufficient that the jaw can be readily, 
though not ſtrongly, moved downwards. 

But to pull it up, ſhut the mouth, and preſs the 
two rows of teeth againſt one another with a proper 
effect, a great force is required. Four ſtrong 
muſcles on each fide, viz. the! temporal on the 


_ temples; the maſſeter under the cheeks ; the two 


terygoides backwards, the external and internal, 
ut the former chiefly, ſerve for that purpoſe. All 


_ theſe muſcles have their origins higher than the ar- 


ticulation of the lower jaw, and are inſerted in the 
Jaw itſelf. The united force of theſe muſcles, when 
thoroughly exerted, is prodigious, as may appear 


from daily obſervation. 


When a morſel is to be bit off, ſuppoſe a piece 
of bread, the jaw is firſt pulled down, and the 


mouth opened. Then it is forcibly pulled up by 


the muſcles laſt mentioned, and the morſel being in- 


tercepted between the two rows of fore teeth, is cut 
off. Theſe fore teeth, four in number in each jaw, 


cut like chiſſels, and thence are called inciſores. 
Then the morſel is ſhoyed by the tongue between 
the two rows of grinders, or dentes molares, on one 
fide. The tongue is a muſcular organ, furniſhed 


with muſcular fibres running through it's ſubſtance 


in all directions; and therefore moveable all ima- 


ginable ways at our pleaſure, Thus intercepted 


by 


Or MAS TICAT TOM. 191 


by the alternate drawing down, and ſtrongly pulling LE err. 
| up of the lower jaw, the morſe] is broke and XIV. 
divided by the grinders. But farther, the jaw i 
| not only capable of a motion upwards and down- 

| wards, but likewiſe of a lateral motion, both from 

| right to left, and from left to right, by means of 

| a moveable cartilage, within the articulation, on 

| each ſide, which is placed ſo looſely, as to admit of 

| being ſhoved either way. This lateral motion is 


performed by the ſucceſſive action of the ſame 


| muſcles on their reſpective ſides, ſo that the morſel 

| is not only bruiſed and divided, but likewiſe trul 

| grinded. | I 
Buy the action of theſe muſcles in chewing, 

| there is conſtantly ſaliva forced into the mouth. 
This is a watry, tranſparent, almoſt inſipid liquor, 
| not concreſcible by heat, but evaporable; very 
| flightly ſaline; neither acid nor alcalious; yielding, 

| when analyſed, a very ſmall quantity of oil, fine 
| earth, and lixivial ſalt. The ſaliva, beſides what 
| comes from the minute glands and inhaling veſſels on 

| the internal ſurface of the cheeks, and outer ſurface 
of the töngue, is ſupplied chiefly by the parotid 
gland. This gland Tohe on each ſide) Hes near the 
| ear, covering part of the maſſeter muſcle, and ſends _— 
| from it a large excretory duct opening * the | V, 1 

| cheek, Contiguous to it is another ſalivary gland, | 
called maxillaris, of the ſame ſtructure and ule, 
but much leſs, ſituated at the angle of the jaw; 
and from this a production of the fame ſtructure 
ſtretches forwards along with the jaw, under the 
| membranes of the mouth and tongue. This pro- 
duction, though continued with the other, without 
| any diſſimilar ſubſtance betwixt, hath got a ſeparate 
name, and is called ſublingualis. From the maxil- 


laris an excretory duct opeus into the mouth, near 


the frænum of the tongue. From the ſublingual 
| part, ſhort ducts, of different numbers in different 
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Or MAS TICATIO RN. 


LIE c r. ſubjects, ariſe, and opening at the edge of the 
XIV. tongue diſembogue their liquids into the mouth, 
u Theſe ſalivary glands are ſo placed, with reſpect to 


the muſcles that act in maſtication, that every 
muſcular action compreſſes and evacuates ſome 


| yh of them, propelling ſaliva into the mouth, 


n opening the mouth, the digaſtric muſcle preſſ; 


upon the maxillary gland, and makes a ſmall ſpurt; 


and the maſſeter muſcle, ſwelling while it pulls uy 
the jaw, ſqueezes the parotid gland. 
The ſaliva is of a penetrating, detergent, ſapona- 
ceous nature, and the more ſo, the longer one hath 
faſted. It is endowed with a wonderful power of 
promoting fermentation, when mixt with fermen. 
table materials. Between meals we imperceptibly 


{ſwallow it down into the ſtomach, ſo that what i 
not employed to moiſten, and be intimately mixed 


with the food in chewing, is not loft, but ſaved ty 
whet the appetite, and aſſiſt digeſtion. And there. 
fore a frequent and habitual expuition is in genera 
hurtful, as it blunts the appetite by preventing the 
ſenſe of hunger; and by robbing concoction of 
one of it's principal inſtruments. Argen pil. 


ad 


- 
ran X. 


” 


When the morſel is ſuſficiently moiſtened, com. 
miuuted and ground, and as it were kneaded with 


ſaliva, and at the ſame time with air; for during 


the whole proceſs of maſtication, a mixture of air 


with what 1s chewed is unavoidable; it is then fit to 


be ſwallowed. | 


Before we enter into an account of deglutition or 
ſwallowing, which is one of the moſt complex, and 


* 


moſt difficult to be explained of all the actions in 
the animal body, it will be proper to give you ſome 
idea of that cavity in which it is principally exer- 


ciſed; to wit, the fauces or throat. 
It may be ſaid to begin immediately behind the 
laſt dentes molares, opening there into the any” 
. þ 


j 
; 


8 
* 
| 
7 
1 


; 


of the mouth. 


Or DecLvTITION:” 


next that by the laryrix, and farther back by the 


| pharynx, and entry into the ceſophagus. It's walls 


behind are formed by ſome of the firſt vertebræ of 


| the neck; and it's uppermoſt parts or roof by the 
| occipital and ſphænoidal bones. This ample and 
| ſhapeleſs camera is divided, bur not to the bottom, 
by the velum mobile, or, as it is ſometimes called, 
| the velum pendulum palati, which is a thick fleſhy 
| curtain, formed by the conjunction of the mem 
| branes that line the roof of the mouth, and the paſ- 


ſage through the noſe, extended backwards and 


| downwards. It 1s fixed above and laterally to the 
| offapalati; but it's inferior margin, which is arched, 
| with the uvula in the middle of the arch, hangs 
| Jooſe and floating; and divides the cavity of the 
| fauces ſome way down, but not to the bottom, as 
| has been already ſaid. 


This velum or curtain is moveable either up- 
wards and backwards, or downwards and for- 


Wards; for which purpoſes it is furniſhed with 
| particular muſcles, a deſcription and figures of 
| which ſee in the works of the incomparable 
| Alpinus. When it is drawn upwards and back- 
| wards, it ſtops the paſſage between the noftrils and 


fauces like a valve, hindering air or any thing elſe 


from paſſing that way. When it is pulled down- 
| wards and forwards. and at the ſame time the 
| tongue is drawn upwards and forwards, and preſſed 
| againſt it, by it's proper mulcles, a firm barrier 1s 
formed, by which all communication is cut off be- 
| .twixt the cavity of the fauces and mouth. 


Ihe larynx, which is the head of. and entry into 


the aſpera arteria, lies immediately behind the root 


of the tongue, and cloſely adheres to it by mem- 


branes and veſſels. Before the glottis or opening 
into the larynx ſtands the epiglottis, a flexible car- 


tilage 


f It likewiſe opens above and an- LE © 
teriorly into the paſſage through the noſe. It's XIV. 
lower parts are terminated by the root of the tongue... 
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LEO r. tilage of an elliptical figure, which, when preſſed 
XIV. hack, e covers that Tuns; and hinders 
any thing from reſting on, or fal 


ling into it. The 
larynx is furniſhed with muſcles both to raiſe and 
pull it down. . . | 
The pharynx is the entry into the œſophagus 
lying behind the larynx, and conſtituting the chief 
part of the cavity of the fauces. It may be com- 
ared to a funnel with it's wide part uppermoſt, and 
it's narrow P rt implanted into, or rather continued 
with the œſophagus. It is, ſetting aſide it's mem- 
branes, blood-veſſels and mucous glands, chiefly 4 
tiſſue or web of muſcular fibres, of various ori- 
gins, directions and terminations ; by the action of 
which it is capable of being contracted or widened, 
raiſed or depreſſed, in whole or in part, as the oc- 
caſions of deglutition may require; the unravelling 
of which hath very much exerciſed the heads and 
hands of the moſt dextrous and inquiſitive anato- 
miſts. They have, for the ſake of accuracy and 
preciſion, been obliged to beſtow particular hard 
founding names upon every diſtinct bundle; which 


are apt to puzzle and fright beginners, and render 
it difficult to be underſtood. | | 
Let it be obſerved, that the whole cavity of the 
fauces, as well as that of the mouth, is kept con- 
ſtantly moiſt and lubricated, not only by ſaliva 
but likewiſe by inhaling veſſels, and mucous ex- 
cretory ducts, (the moſt conſpicuous of which are 
thoſe from the tonſils,) opening in great plenty 
upon the ſurface of all the parts we have been de- 
ſcribing. 5 
Theſe things being premifed, we come to deſcribe 
the action of deglutition itſelf. We ſuppoſe the 
morſel or bolus ſufficiently chewed ; that is ſuffi 
ciently comminuted, moiſtened and mixed with 
faliva and air, and fit to be ſwallowed ; in order to 
be fo, it is firſt brought into the cavity of the fauces 
by the tongue, which takes it up like a ſcoop b. and 
| | ing 


3 1 r dc . wei 


while at the ſame time theſe muſcular 


Or DRGTLUTITION. 


being preſſed againſt the roof of the mouth, and urged LE e +. 
backwards, carries it into the beginning of that ca- XIV. 
vity, while it's return towards the mouth is by the! 
ſame means effectually prevented. Next it is puſhed 


into the pharynx, While at the ſame time it is hin- 


dered from falling, in the ſmalleſt quantity, into the 


aperture of the larynx, which would endanger ſuf- 


focation, and from getting into the paſſage through 


the noſe. The former is brought about by the 
tongue's continuing to be urged backwards, while 


at the ſame time the larynx is ſtrongly raiſed, and 


the epiglotris preſſed againft the tongue; and in- 
ſtead of it's erect natural poſition forced backwards, 
and made to he flat upon, and completely cover the 
paſſage into the larynx. The velum palati is at the 
fame time pretty ſtrongly drawn downwards and 
forwards, chiefly by the Tthyreopalatini muſcles, 


| and carries down the morſel along with it, thereby 


hindering it from getting upwards into the paſſage 
through the noſe. So that the ſame contrivance 


that propels the bolus into the pharynx, likewiſe 


ſecures it againſt making it's eſcape any cthet way. 
But while all this is going on, the pharynx is raiſed 


and opened to receive what is to be ſwallowed, by 


fuch of it's bands of muſcular fibres as are fitted to 
theſe purpoſes : and that part of the cavity of the 


fauces, which is anterior to the pharynx, being 


in a manner annihilated by the larynx being raiſed, 


the root of the tongue urged backwards, and the 
velum palati pulled down, there remains no other 
way for the bolus to paſs, but into the pharynx ſo 


raſed and widened. When this is done, it is to be 
opelled out of the pharynx into the œſophagus. 
or which purpofe the muſcles, that before pulled 


the laryrix upwards, muſt now ceaſe acting, and 


thoſe come in play, which draw it downwards and 
backwards; thereby preſſing it againſt rhe pharynx, 
A which 

conſtrict the pharynx, exert themſelves, beginning 
| O 2 | their 
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Le r. 


XIV. 
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Or DEGLUTITION. 


their contraction from it's uppermoſt parts, and 


continuing it ſucceſſively downwards : the velum 
palati being ſtill kept as a lid above it, and deter- 
mining the deſcent of the bolus. And thus it is 
thruſt into the eſophagus, through which it is ſent 


into the ſtomach, partly indeed falling down by it's 


own gravity ; but chiefly urged on by the action of 
the muſcular fibres of the œſophagus itſelf. 
But we muſt not omit taking notice, that, be- 
ſides the epiglottis, there 1s another contrivance to 
ſecure the glottis againſt any thing falling into it in 
ſwallowing; to wit, particular ſmall muſcles, which 
acting together, ſhut it like a ſphincter, by pulling 
the cartilages that form it cloſe together. They 
are three, called aryarytenoidzg,one ſtreight, and 
two oblique. Theſe muſcles, no doubt, act when 
their ſervice 1s wanted during deglutition ; and that 
ſeems chiefly to be when the larynx, that immedi- 
ately before was pulled up, and the epiglottis 
ſtrongly preſſed againſt the tongue, is let down, in 
order to the evacuation of the pharynx. For at 
that time the epiglottis being permitted to raiſe it- 
{elt ſomewhat from the paſlage into the larynx by 
it's elaſticity, there would be greater chance for 
ſome part of the bolus getting into the rima glot- 
tidis, without ſuch a contrivance to prevent it. 
We have not mentioned all this while the uvula, 
as aſſiſting in the action we have been deſcribing; 
though BOERHAAVE, and his followers, lay con- 
ſiderable ſtreſs on it, contending that it ſerves to 
guard the rima glottidis, But, beſides that the 
epiglottis is broad enough to cover completely the 
paſſage into the larynx, and that the moſt accurate 
anatomilts find the uvula unfit for the office aſſigned 
to it, both as to poſition and ſtructure, it is entirely 


wanting in brutes, whoſe deglutition is, no doubt, 


as operole and intricate as that of the human ſpecies, 
as they take their food with their heads down. I 
therefore incline to believe with HeisTzR, that it's 
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uſe is for the more perfect modulation of the voice, LE c T. 
and perhaps likewiſe for the more complete ſtopping XIV. 
of the paſſage towards the noſe, by eking out the! 


yelum palati. 
I ſhall cloſe the account of this intricate action, 


| by obſerving with the immortal“ Haxvey, that 


though it be ſo compounded, requiring ſo many 


| different, and even oppoſite motions to complete 
| it; yet the whole is done in the twinkling of an. 
| eye, and as it were at once. His paſſage is re- 


markable and curious, and you will be agreeably 
ſurpriſed to find therein almoſt a perfect account 


| of deglutition near an hundred years before Bo ER“ͥ 


HAAVE, It runs thus, „ In deglutitione, radieis 


| lingue elevatione, & oris compreſſione, cibus vel po- 
| jus in fauces detarbatur ; larynx a muſculis ſuis, & 
| epiplottide clauditur; elevatur & aperitur ſummitas 
gulæ a muſculis ſuis (haud aliter quam ſaccus ad im- 
| plendum attiollitur, & ad recipiendum dilatatur) & 


chum vel potum tranfuerſis muſculis deprimit, & lon- 


| gioribus attrabit: & tamen iſti motus a diverſis & 
| contradiſtiniiis organis fatti, cum harmonia & ordine 
| dum fiunt, unum efficere motum videntur, & attionem 


unam quam deglutitionem vocamus.“ 


LECTURE IT 


Of angina or quincy. The action of the ſtomach. Some 
practical concluſions. 


or ventricle, in which the aliments undergo the 
next conſiderable change, in order to be converted 
into chyle firſt, and afterwards into blood, and the 
Juices to be ſeparated or ſecreted from it. This 
change, which they undergo in the ſtomach, is 


* De ſanguinis circulatione. 
83 commonl 


IAVINC& in the laſt lecture explained maſti-L E c 7, 
cation and deglutition, we might now pro- XV. 
ceed to give an account of the action of the ſtomach ——v=— 


Or ANGINA OR QUINEY, 


L x r. commonly called digeſtion by way of eminence, 
XV. though, as we ſhall ſee afterwards, the inteſtines 
have a much greater ſhare in concoction and chyli- 


fication than the ſtomach. But, before we enter 
upon theſe ſubjects, we ſhall, agreeably to our plan 
of ſhewing the connexion between phyſiology and 
the rational practice of medicine, take into confi. 
deration a very frequent, and not feldom, a very 
dangerous diſeaſe, whoſe ſeat is in the parts we 
have been laſt treating of; to wit, angina, in 
Engliſh quincy, or ſore throat. | 

It is the acute or inflammatory kind we ſhal! 
here conſider. It may be defined an inflammation 
of ſome part or parts, either within, or contiguous 
to the throat, rendering deglutition painful, or im- 

racticable; and when it is of the moſt dangerous 
ind, likewiſe affecting reſpiration. 

When only ſwallowing is impaired, the parts in- 
flamed may be the tonſils, the velum palati and 
uvula, the muſcles of the pharynx, and thoſe of 
the larynx, which raiſe it, or pull it down in de- 
glutition, but whoſe action is not concerned in mo- 
derating the aperture of the glottis; while the 
larynx itſelf, and the aſpera arteria remain free. 

But when reſpiration is pinched, beſides other 
parts, theſe muſcles muſt be inflamed, (either in 
their membranes, or their fibres, or both) which 
are employed in opening and ſhutting the glottis; 
and likewiſe probably the inner membrane of the 
larynx, and thoſe muſcular fibres and their mem- 
branes, that join the rings of the aſpera arteria to- 
gether. And ſometimes theſe minute and remote 
parts are affected without any redneſs or tumor ap- 
pearing either within the fauces, or outwardly on 
the throat. This kind of angina is the moſt dan- 
gerous, and ſuddenly deſtructive, of all. 

Ihe practitioner in every kind of angina ought to 
look carefully into the mouth and fauces, in order to 
{py outwhereredneſs and tumor is, that by comparing 


tie 


Or Ancina of Quincy. 
the appearance of the parts with the functions im- 


| paired, he may be enabled to for m the better judg- 
ment with ref 


to the ſeat of the diſeaſe, the 
tognoſtic, and method of cure. 5 
If breathing is remarkably affected, there is an 
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ER 


d 4 


abſolute neceſſity of applying all the moſt efficaci- 


ous remedies with the greateſt briſkneſs and ſpeed 
poſſible. Theſe are plentiful and repeated bleed- 
ing; 2 large bliſter betwixt the ſcapulæ; fomenta- 


tions and cataplaſms outwardly ; ſteams to be re- 


| ceived into the throat, the beſt ingredient in which 


is vinegar ; ſmart but cooling purges, or, if theſe 


cannot be got down, glyſters of the fame kind; 


bathing the feet and legs in warm water, and even 
ſemicupiums: but care is to be taken that the wa- 
ter be not made too hot, leſt more harm ſhould be 
done by raifing the pulſe, than ſervice by revulſion 
and-dilution. It ſhould therefore but little exceed 
the warmth of new milk. | 

But even though reſpiration is not affected at 
firſt, if the ſymptoms are otherwiſe violent, re- 
medies ought to be ſmartly and quickly applied 
to prevent ſuppuration. For when the inflamed 
part tends to ſuppuration, the tumor keeps in- 
creaſing; and when pus is actually formed, the 
bulk may be ſo enlarged, as to endanger ſuffocation, 
though the reſpiratory organs are not primarily in- 
tereſted. Or the patient may be ſtarved by a total 
privation of ſwallowing: ſo that ſuppuration ſhould 
always be prevented, if poſſibleee. 

If in the courſe of the diſtemper the patient runs 
a riſk of being ſuffocated, ſurgeons have thought 


on a way of giving relief, and poſtponing fate, by 


opening the aſpera arteria, an inch or two under the 
pomum adami, or body of the larynx, cutting be- 
tween two of it's rings, and putting a ſilver or lead 


canula into the aperture, ſo that the patient may 


breath through the canula, inſtead of breathing 
through the glottis. This operation, called bron- 


„ chotomy, 
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Lzcr. chotomy, i is perfectly ſafe, and eaſily performed; and 
XV. no ſurgeon ſhould heſitate at going about it, where 
— it 18 neceſfary. But prudence requires that he ſhould 


give warning before hand, that, in caſe the worſt 


falls out, the patient's death ought in juſtice to be 


imputed to the diſeaſe, and not to the operation. 


If the tumor comes to ſuppurate, and the ſurgeon 
can reach it ſafely with his inſtrument, it ſhould be 
opened. The ſmalleſt quantity of matter let out 
will often give unſpeakable relief; and the reſt, by 
uſing emollient and gently deterging gargariſms 
will follow. If it is out of reach, frequent ſyring- 
ing warm emollient liquids into the throat, with the 
like cataplaſms outwardly applied, are the chief 
means, within the power of art, to promote it's 
breaking. 

If the patient runs a riſk of being ſtarved, be- 
ſides nouriſhing glyſters, a bath or ſemicupium of 
warm milk or warm broth may, no doubt, be uſed 
with ſucceſs. This I wonder not to have found 
directed in authors, conſidering the acknowledged 
certainty of abſorption through the pores of the 
ſkin. 

But let us return to the animal ceconomy. 

As we have before but juſt mentioned the ceſo- 
phagus, we ſhall now give ſome deſcription of it. 
It begins at, or is continued with the pharynx, runs 
down along the poſterior part of the thorax, be- 
hind the aſpera arteria, and moſt commonly ſome- 
what to it's left, paſtes through the diaphragm, and 
a ſhort way under, it opens into the ſtomach, into 
which it conveys the ms. 

It is made up of ſeveral membranes, or coats. 
The external one is e e next to that is the 
muſcular coat, conſiſting of two pretty ſtrong 
of fibres, the exterior of which is nearly 
longitudinal, rhe interior nearly circular. When 
the former act. they ſhorten and widen the tube, 
thus fitting it to receive the aliments: when the 

FR latter 
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ind latter exert themſelves, they render it narrower and L x C 7, 5 
ere longer, and propel the aliments onwards. This XV. FN 
uid alternate action, begun at the origin of the canal, Cy 1 
orſt and continued downwards ſucceſſively through it's it 
be different portions, one after another, determines 1 
I the rout of the aliments into the ſtomach. _ Ui 
eon It's innermoſt coat, called nervous, is tough and ar 
| be ſtrong, fit to reſiſt the hardneſs and roughneſs o 115 
out what may be ſwallowed. It is lined with ſhort 165 
by villi ſtanding up like velvet, ſomewhat in the man- 3 
(ms ner of thoſe in the ſtomach and inteſtines, of which i 
ng- WW we ſhall ſpeak by and by. There are likewiſe nu- 140 
the merous ſecretory ducts opening into it, which yield 10 | 
ef a mucous liquid, by which it is moiſtened and lu- Y 
it's bricated, in order to facilitate the paſſage of th 4 
| ailments through it's cavity. IP on 15 
be- The ſtomach or ventricle is ſituated in the abdo- Me 
of men, immediately under the liver, which covers a 1 
ſed great part of it above and laterally. It is placed | 
ind WW tranſverſly, in the main, from right to left, but 
ved ſomewhat obliquely, fo that it's left orifice, which 
the is continued to the œſophagus, lies more towards 


the vertebræ, and the right, called pylorus, which 
opens into the inteſtine duodenum, more anterior. 


ſo. In figure it reſembles a bagpipe ; it's thickeſt 
it. part being it's left extremity at the implantation 
uns of the œſophagus, from which it tapers to the 
be- pylorus. The cartilago enſiformis anſwers nearly 
ne- to it's middle. The ſpleen lies contiguous to it's 
nd MW lower part on the left; and the pancreas behind it's 
nto bottom. | | 

Ihe ſtructure of the ſtomach is in general the 
its. MW famewith that of the eſophagus, of which it may 
the de conſidered as a dilatation. It's moſt external 
no WH membrane is a continuation of the peritonzum 3 
rly it's next is cellular, in which it's great branches of 
1en blood veſſels and nerves run; in it there are likewiſe 
be, conglobulate glands, and lymphatic veſſels. Un- 
the der this lies the muſcular coat. The exterior layer 


is 


ter 


9 Or THE STOMACH, 
LEO r. is a continuation of the longitudinal fibres of the 
XV. ceſophagus, which open and diſperſe themſelves 
over the ſtomach; and as the ſtomach is 
much the larger of the two, and of an irregular 
Agure, they muft of courſe be. thinner, and leſs 
numerous in ſome places than in others. The. 
run moſtly along the length of the ſtomach, and 
terminate at the pylorus. They ſeem to ſhorten 
the ſtomach, though but in a feeble manner, and 
widen it's middle. The other ſtratum anſwering to 
the circular fibres of the ceſophagus, is by much 
the ſtronger of the two. It's fibres run in a general 
way round the ſtomach at right angles with it's 
axis, though with conſiderable and intricate devia- 
tions. They ſeem, like the analogous ſtratum in 
the ceſophagus, to lengthen the tube they encircle, 
and Suma it's cavity. A remarkable plain of 
this ſame ſtratum runs from the left orifice to the 
right by the ſhorteſt way; to wit, along the upper 
and leſſer curvature of the ſtomach; and appears to 
counteract it's other fibres, by drawing the two ori- 
fices towards each other. And it 1s obſerved, that 
at the entry of the ceſophagus into the ſtomach, the 
circular fibres are remarkably thick and ſtrong, 
which therefore may ſerve in ſome meaſure as a 
ſphincter to it, and ſhut it's cavity there. But, 
upon the whole, the exact courſe of the muſcu- 
lar fibres of the ſtomach is ſo extremely difficult to 
be traced and deſcribed, that hardly any two ana- 
tomiſts, unleſs they copy from one another, agree in 
their account of them. It is ſufficient here to con- 
ceive them to be ſo framed and diſtributed, as to 
enable the ſtomach to preſs upon it's contents every 
way, and gradually to expel them. 
Next to, and immediately under, the muſcular 
coat, is another cellular texture, more conſpicuous 
than the exterior one, in which pretty large trunks 
of blood veſſels and nerves run, after having pene- 
trated through the muſcular coat. Under it = 
that 
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Or THE STOMACH: 


that coat called nervous, which is a firm, tough, LE c r. 
white, and pretty thick membrane, conſtituring XV, 
the principal and moſt peculiar coat of the ſtomach. Cys 


The fixth in number 1s another cellular web, much 
thinner, and more ſubtile than the two former, made 


of ſhorter threads or lamine. The innermoſt. 


all is the villous coat, fo called becauſe it hath 
villi, or a pile, like that of velvet, ſtanding out 
| from it. Theſe villi are ſmall membranous pro- 
ductions or ſheaths, containing minute tubuli, both 
of the arterial and venous kind, opening into the 
cavity of the ſtomach. The arteries have been in- 
jected by Ravyscn ; the ceraceous matter paſſing 
into the ſtomach, but leaving the vermilion, by 
which it was tinged, behind it; fo extremely fine 
and ſmall they are. The arterial tubuli pour into 
the ſtomach a liquor much more ſubtile than blood, 
to be mixed with the aliments for the purpoſes of 
digeſtion. And when the ſtomach is empty, this 
liquor growing ſharper, concurs with the ſaliva in 


exciting the ſenſe of hunger, as hath been faid ; and 


it is probably from theſe, when dilated, that vomut- 
ings of blood proceed in women, whoſe menſes are 

ſuppreſſed. The venous tubuli reſorb liquids from 

the ſtomach. This innermoſt or villous coat being 

larger than the reſt, forms wrinkles here and there, 

more or leſs conſpicuous. But at the pylorus there 
is a remarkable one; where a duplicature of the 

coat formed by this wrinkle all round the pylorus, 
and projecting into the entry of the duodenum, 

| ferves, together with the circular fibres of the muſ- 
| cular coat, to contract, and almoſt ſhut that orifice, 
and let only the thinner parts of the alimentary maſh 

be expelled out of the ſtomach into the inteſtine 
very gradually, and in ſmall quantities at once. 
{ Over all the inſide of the villous coat there open 
| excretory ducts of mucous glands, ſeated in the 
ſecond cellular membrane, which furniſh a lubri- 

cating liquor, as in the œſophagus, ſerving to 


defend 


Or THE ges 


"I EC 7;defend the acutely ſentient inſide of the . 
from the acrimony, or otherwiſe hurtful qualities, 
"Ste of what we may eat or drink. Theſe openings are. 
| more conſpicuous in the ſtomach of Pigs than i in 


the human. 


The ſtomach is plentifully furniſhed with blood 
veſſels. It's arteries all come from the celiac ; and 
it's veins all empty themſelves into the vena por- 


tarum. It is no leis largely ſupplied with nerves, 
every branch of which ariſe from the par vagum. 


In order to give you a diſtinct, and tolerably full 
idea of the action of the ſtomach, we ſhall, with 
Bozernaave, conſider it firſt as a warm, moiſt, 
diſtenſile veſſel, receiving and retaining the meats 
and drinks that are thrown into it: ſecondly, as it 


is pierced with pipes and orifices, furniſhing other 


fluids requiſite for digeſtion, to be mixed for that 
purpoſe with the contained aliments: thirdly, as it 
is, in ſome meaſure, an hollow muſcle acting upon 


it's contents; and, laſtly, as it is by it's ſituation 


| ſubjected to external preſſure and agitation. | 
If it is conſidered in the firſt light, to wit, as a 


cloſe, moiſt, warm, and diſtenſiÞle veſſel, receiving 


and retaining for ſome time our meats and drinks; ; 


we may obſerve, that the maſh thrown into it from 
the cefophagus, maſticated or chewed, and inti- 
mately mixt, and, as it were, kneaded with ſaliva 


and air, and diluted with our drink, will, by mere 


ftanding in ſuch a veſſel and inffo warm a place, be 
macerated and farther diſſolved. The heat of the 
inſide of the animal body, is conſiderably greater 
than that of the atmoſphere, even under the equa- 


tor. So that here 1s a warm infuſion of ſolids mixt 


with fiuids; the natural effect of which, were there 
no other cauſe concurring, is maceration and diſſo- 
lution, and mixture or incorporation of the diſſolved 
ſolids with the diffolving fluids. Beſides, ſuch in- 
geſta as are diſpoſed to ferment, will in that heat 
be gin to ferment; and ſuch h as tend to 1 

WI! 


n , 5 Me 


Or THE STOMACH. 


4 
will begin to putrefy. Both theſe changes will be L ECT. 


promoted by the air, and ſaliva mixed with them. XV. 


Air is abſolutely neceſſary for fermentation; and 


zo ſay the leaſt, promotes putrefaction. Saliva, as 
has been hinted, wonderfully aſſiſts fermentation. 


| This effect it produces, not as an acid or an aceſcent 
liquor, it being neither acid nor alcali, but rather 
tending towards alcali, as all animal fluids are, ex- 


cept milk. It muſt, therefore, operate here by it's 
ſaponaceous quality in opening the body of fermen- 


table ſubjects, and carrying air in {mall bubbles, 
| inviſcated by it's ductile tenacity amidſt their mole- 


culæ; and by the ſame property it promotes putre- 
faction likewiſe. If there is a mixture of ferment- 
able and putreſcible contents, the fermentation of 
the one being oppoſite to the putrefaction of the 
other, a ztertium quid will be formed, partaking of 
the nature of both. This inteſtine motion promotes 
the comminution and diſſolution of the aliments, 
rendering them more intimately miſcible with the 
diluting liquids. And as both fermentation and 
putrefaction generate elaſtic air, the contents of the 
ſtomach will be raqfied: and hence the ſtomach 
ſwells in digeſtion; not indeed fo, as to be trouble- 
ſome to perſons in health, if they are moderate, but 
often extremely uneaſy to the valetudinary. Upon 


the whole, the effects of the aliments remaining 


ſome time in the ſtomach, conſidered merely as a 


cloſe, moiſt, diſtenſible veſſel, ſituated in a warm 


place, will be maceration, diſſolution, beginning 


putrefaction or fermentation, rarefaction, intimate 


mixture, and reduction, to nearly an homogeneous 
maſs. e 


If we regard the ſtomach as a veſſel receiving 


into it's cavity liquors, as extra, beſides the meats 
and drinks, to promote it's action, let it be obſerved, 


that we are conſtantly ſwallowing down ſaliva, as 


hath been ſaid: that while the œſophagus con- 
ſtantly furniſhes liquids, to moiſten and lubricate 
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Le r. its own internal ſurface, the overplus falls into the 
XV. ſtomach: that the villi in the innermoſt coat yield 
2a 2 fine claborate juice, called kquer gaftricus, to be 
mixed with the maſh : all theſe put together a. 
mount to a conſiderable quantity; of which, pro. 
bably, the ſaliva conſtitutes by much the greater 
part. Theſe liquors being already, by prior cir- 
culations and the energy of the viſcera, converted 
into animal nature, muſt, by being mixt with the 
new ingeſted contents of the ſtomach, farther per- 
fect them, rendering the whole maſh more inclining 
to an alcaleſcent diſpoſition, and leſs diſſimilar to 
our blood and juices, than otherwiſe it would be: 
beſides farther dilution, maceration, diffolution, and 

more intimate mixture. ET 
The mucus, furniſhed by ducts opening into the 
| innermoſt coat, ſerves to defend the ſtomach, by it's 
dily viſcidity, againſt roughneſs, hardneſs, and acri- 
mony in the ingeſta. And if we conſider what a 
vaſt variety of meats and drinks, of different taſtes 
and properties, is freely uſed by the human ſpecies , 
all over the globe, either through neceſſity, or | 
through luxury and wantonneſs, it will appear a- | 
| 
{ 
| 
| 


mazing, that the ſtomach and inteſtines ſhould be 

able to receive, digeſt and ſubdue them, with fo 
much eaſe and ſafety as they do. This is owing, 

in a chief meaſure, to the immenſe quantity of 
mucus furniſhed by ſecretory contrivances, ſo plen- 
tifully diſperſed all over thel inner ſurface of the | 
alimentary paſſage, ab ore ad auum; whereby their MW 
otherwiſe nervous and acutely fentient membranes, MW 

aæare ſecured and protected. But of this more, whe 

we come to treat of the inteſtines. | 

If we conſider the ſtomach as an hollow muſcle, 
being furniſhed with ſtrata of fibres running in dif- 

ferent directions, we ſhall find the moſt obvious 
effect of ſuch a ſtructure, will be cloſely to embrace 

it's contents, and retain them ſome time. And this 

I take to be the chief action of the- muſcular fibres 
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But if we ſuppoſe the different ſtrata. to act ſucceſ- 


another, there -may be ſome obſcure vermicular 
motion produced; which will contribute towards 


ſhaking and mixing the contents together, thus pro- 
moting the inteſtine motion in the maſh ; and the 
gradual expulſion of it's moſt fluid, and beſt con- 
cocted parts. — 
Laſtly, if we conſider the ſituation of the ſto- 
mach, as ſubjected to external agitation and preſlure, 
we ſhall find it acted upon, without ceaſing, by more 
than one cauſe of this kind. And firſt, the aorta 
deſcendens, and other large arteries that lie con- 
tiguous to it, by their repeated pulſes, muſt alter- 
ately compreſs it, and leave it at freedom. Though 
Ke may appear trivial at firſt view, yet if we re- 
flect, that arteries are dilated and contracted (and 
the large ones with great force) between 4000 and 
5000 times in one hour, we ſhall be forced to own, 
be ſum total of their action upon the ſtomach, 
rom one meal to the next, to be conſiderable. 
BotsRHAAvE, in his Lectures, always pronounced it 
greater than that of the muſcular fibres. But be- 
hides, in reſpiration the ſtomach is conſtantly agi- 
tated and preſt upon. In inſpiration, the diaphragm 
preſſes down the liver upon it; and in exfpiration, 
the abdominal muſcles preſs it up againſt the liver. 
This reciprocal preſſure is inceſſant; and if we 
reckon one a& of reſpiration to four pulſes, which 


| rather an under proportion, the whole will amount 


to above 24000 ſuch preſſures in 24 hours, even in 
a ſedentary life. If we uſe exerciſe, the pulſe and 
reſpiration became bath quicker and ſtronger. And 
hence the good effect of exerciſe to promote di- 


Though we have, for clearneſs ſake, thrown the 


one 


under four diſtinct heads, and treated of theſe heads 


whole of the cauſes of digeſtion. in the ſtomach, 


207 
in ſuch membranous ſtomachs, as the human is. LE c 7, 


XV. 
fiyely, the longitudinal one way, and the circular 


os | RE 
L c r. one after another, yet we muſt conceive tliem ay 

XV. going on, at leaſt in ſome meaſure, all at once, 
Lw—= harmonioully conſpiring towards the ſame end; to 
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wit, the concoction of the aliments, and their ex- 


pulſion, when concocted, through the pylorus. But 


with reſpect to the latter, let us obſerve farther, that 
the implantation of the ceſophagus into the ſtomach 


is much higher than the pylorus; and the paſſage 


of the. eſophagus between the fleſhy fibres of the 
diaphragm, which may be conſidered in ſome 
meaſure as a ſphincter of the ſtomach at it's left 
extremity, ſtill higher than that: that the liver ly- 
ing upon the left and wideſt extremity of the ſto- 
mach, favours the propulſion of the contents of the 
ſtomach more towards the pylorus, than towards 
the other extremity ; and laſtly, that the valve or 


ruga at the pylorus, which we mentioned, rather 


ſtraitens or confines, than altogether ſhuts that ori- 
fice, as it projects into the duodenum, and, as it 
were, leads that way. If theſe things are attentively 
conſidered, it will appear that the moſt fluid, and 
beſt concocted parts of the maſh in the ſtomach, 
muſt naturally, though ſlowly, and in ſmall quan- 
tity together, be propelled into the inteſtines. 

From this account of the action of the ſtomach 
it is plain, that to confine it to any one cauſe or 
modus, 1s a very great error. ERASISTRATUS, We 
are informed by CELSsus in his valuable preface, 
aſcribed digeſtion wholly to triture; PISTON Ius 
to putrefaction; under which term probably he 
likewiſe comprehended fermentation, as the ancients 
had no preciſely diſtinct ideas of theſe two changes, 


but generally confounded them together. Hip- 


POCRATES attributed it to heat: and ASCLEPIADES 
rejected all theſe cauſes, contending that the ali- 
ments are diſtributed all over the body, in the ſame 
ſtate as when ingeſted. Now all theſe celebrated 
men were partly in the right. Their error lay in 

5 $7 3 Lat 
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attributing that effect to one cauſe only, which is L 


roduced by the concurrence of many. 


The celebrated Piri not very long ago. 


endeavoured to revive the doctrine of ERASISTRA- 
rus; but his ſyſtem is now univerſally abandoned. 
Both ſtomach and inteſtines, by their joint action, 
cannot always break ſoft berries that are ſwallow- 


ed whole, ſuch being often voided ſo by ſtool. . 
| Birds indeed, that live on grains, and having no 
teeth ſwallow them entire, are furniſhed with two. 
| ſtomachs; the one, called. the crop, is thin and 


membranous ; the other, termed the gizzard, is a 
very ſtrong muſcular machine, with a ſinall cavity, 
lined with a thick callous membrane. In the for- 


mer, the grains are moiſtened, macerated, and ren- 


dered ſoft: in the latter, they are truly ground; 


| the birds ſwallowing ſmall pebbles to promote the 
triture. This contrivance ſtands them inſtead of 


teeth. But the human ſpecies are furniſhed with 
teeth, and have no ſupplemental ſtomach, endowed 


| with robuſt muſcular fibres. -Fiſhes, on the other 


hand, which, in general, are extremely voracious, 
and {wallow their prey whole, are provided with 


| thin and ſoft ſtomachs. And as they do nor breath 


through lungs, like land animals, and therefore, 
are without the reciprocal action of a diaphragm 


and abdominal muſcles, to preſs upon, and agitate 
their ſtomachs, they ſeem to perform the whole of 
| digeſtion by the ſharpneſs of their bile, acting on 


| the aliments as a menſtruum; with little or no 


aſſiſtance even from heat; as the inſide. of their 


| bodies is ſcarce any warmer than the element they 


ſwim . 3 1 
Many practical concluſions may be drawn from 
this account of digeſtion, which the nature and 


a a 0 . 
contractedneſs of our courſe will not permit us to 


| enlarge on. We ſhall therefore, only touch. upon 
a few of che moſt important. 
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As the ſtomach is plentifully ſupplied with 
nerves, it is no wonder it ſhould be liable to pain, 
and that often extremely acute and violent. Like 


other parts, it is ſubje& to true inflammation; 
though by the beneficent proviſion of nature, that 


ſeldom happens, for all the unbounded freedoms 
people uſe with it. An inflammation of the ſto. 


mach is to be treated like other local inflammations, 


proper regard being had to it's ſtructure, ſituation, 
and functions. 5 | 
Pains in the ſtomach, without inflammation, may 
be occaſioned by flatulency diſtending it's coats, 
and ſtretching the nervous filaments ſpread there- 
upon: or by ſuch ingeſta as are either acrimonious 
when firſt taken, or turn ſo during their ſtay in the 
ſtomach, eſpecially where digeſtion is weak and 
flow, pricking the acutely ſentient inſide of the 
ſtomach. Theſe two cauſes, which are ſeldom {- 
parated, mutually promote and ſtrengthen each 


other. Irritation from acrimony, creates ſpaſms, 


and pens up flatulent matter; which, by being ſo 
pent up, both becomes more acrid and more rare- 
fied, whereby both irritation and diſtenſion are in- 
creaſed. Of this nature are the ſtomach pains, which 
occur ſo frequently in nervous caſes, where the dr 
geſtion 1s for the moſt part languid. | 
As to the cure, acrimony is carried off by di- 
tuting the acrimonious matter, and, as it were, 
ſheathing it by warm, watry, mucilaginous liquors. 
Hence chicken, or veal broth, is an excellent re- 
medy in ſome pains of the ſtomach. It is, like- 
wiſe, deſtroyed by it's oppoſites. And as the acrr 


mony that produces ſuch pains in the ſtomach # 


we are now treating of, is moſt commonly of the 
acid kind, antacids are here chiefly beneficial, as al 


terreous abſorbent powders, lixivial, or volatile 


alcaline ſalts, &c. Spaſims are relieved by infuſions 
decoctions, or diſtilled waters of warm carminative 


vegetables, and their chemical oils; by fœtid 


gums; 
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moſt poweffully of alt by opium, which, in violent XV. 
cafes; is indiſpenſibly requiſite. At the 1; ne time. 
z prudent cleanſing of the primæ vie, by gentle 
vomits and aperients, is not to be neglected. To 
prevent relapſe, concoction is to be ſtrengthened 
by a courſe of ſtomachic medicines, appropriated to 
the particular caſe, with ſuitable exerciſe, and a 
rightly regulated diet. „ 

Pains in the ſtompch, and theſe in a violent and 
| terrible degree, are created by ſome kinds of poi- / e 
ſon; to wit, the corroſive kinds, as ſublimate mer- 72 
cury and arſenic. This the prudent practitioner 
will not loſe ſight of. And, likewiſe, by other 
uncommon cauſes . as ſchirrous, or cancerous tu- 
| mors in it's membranes, worms, &c. For a de- 
tat of which, we muſt refer you to practical 
writers. 2, | 5 

We ſhall conclude with laying before you ſome 
general rules concerning diet. 

If one is troubled with ſour belchings and heart- 
burn, the proper diet in ſuch a caſe, is that wherein 
the am mal kind is predominant, But if he is in- 
feſted with nidęrous eructations and nauſeouſneſs, 
and throws up ſtuff that will burn in the fire lite oil, 
a diet containing a large proportion of aceſcent ve- 
di- getables, with a ſparing quantity of butter or oil, is 
required, | 5 
To thoſe that live a ſedentary life, ſuch foods as: wo 
demand the leaſt action of the ſtomach to ſubdue ©. 
them, ate recommended. Good freſh broth; bread * 
well fermented and baked; tender young meats, 
vith' ſpicy ſeaſoning z and light fermented liquors, 
in moderate quantity, chiefly conſtitute this claſs. 
On che other hand, ſuch as labour hard require 
alitients of more difficult digeſtion, as brown bread 
little fermented; ſtiff puddings; with a moderate 
quantity of animal food, and that tough and hard, 
4 ſhoaked beef, bacon, dried fifh; &c, The diet 
ir P " | uſed 


33 


A 
25 e Z 


LI LO 
Sk 2 


5 


pan ot ot 
S2 
e 


— 


1 3 A 
£ zz 2 
„ - 4148 2 * EL 
V 
wy 3 3 
a R 
vw SRC I. 
- — b 
a - — 


e 
e — 
2 Tn ok F 


212 Or THE PANCREAS. 

L x c r. uſed by the luxurious and delicate, would ſoon ren- 
XV. der them plethoric, and throw them into fevers. 
— Wine, and fermented liquors of all kinds, when 
maoderatety uſed, temper and correct high and rich 
meats, eſpecially fiſh, which have a more immediate 

and ſtronger tendency to putrefaction, in a general 

way, than fleſh. | | 

' Thoſe animals that feed on vegetables are, gene- 
rally ſpeaking, ſafer for conſtant uſe than thoſe that 

live on other animals, as their fleſh and Juices are 

leſs inclined to putrefaction, and therefore have x 

leſſer tendency to bring on fevers, or an alcaleſcen 
degeneracy of our blood and humors, 


„ LECTURE, AYE 

Of the pancreas and it's juice. Of ſchirrus there. Of 

the omentum. Of the ſpleen and it's diſeaſes. Of the 
liver and bile. Some aiſeaſes thereof. 


-Lx cfr- AVING, in our laſt lecture, diſcourſed on the 
XVI. action of the ſtomach, order would ſeem to 
require, that we ſhould next proceed to explain that 
bof the inteſtines. But as the pancreatic juice and 
bile, which have a large ſhare in chylification, the 

theatre whereof is the inteſtinal tube, are poured 

into it's beginning, a few inches from the pylorus; 

it will be moſt commodious now, to take into con- 
ſideration the parts that are employed in the preps 

ration of theſe two liquids. ot Te goo 


Of the The pancreas, or ſweet bread, ſo called becauſe 


pancreas. ft is all a fleſhy ſubſtance, manga] a long, whitiſh, 
— 59 2 (ar gender, and friable glandular mats, ſituated behind 
* 


he ſtomach and ſptken, under the liver. Begin- 
ning at the ſpleen on the left ſide, it ſtretches trau. 
verſly croſs the vertebræ; and with it's other extre- 
mity, is connected with the duodenum. In the hu- 
man adult ſubject, it is about ſeven or eight inches 
long, and one or more thick. It's end at the ſpleen 
is ſmalleſt. and it grows gradually broader, 2s ! 
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approaches to the duodenum, where it terminates. Lr or. 
It hath arteries from the celiac. It's veins run into XVI. f 
the ſplenic vein, which opens into the vena porta?? 


rum. It's nerves come from the par vagum; and 
as they are but ſmall, it hath but little ſenſation. 
It's ſtructure is exactly the ſame with that of the 
ſalivary glands, conſiſting of ſmall round acini, or 
glandular knots, connected together with much cel- 
lular texture. From each of theſe there is a ſmall 
duct, ſent out towards it's middle. All theſe ducts 
open into the principal duct, which runs along it's 
axis all it's length, and opens into the duodenum, 
five or ſix inches from the pylorus, at the ſame 
place with the biliary duct. | 

As the ſtructure of the pancreas is the ſame with 
that of the ſalivary glands, ſo it's juice perfectly re- 
ſembles faliva in every property; and therefore, 
may fairly be preſumed to have the ſame uſe, viz. 
to dilute, open, and diſſolve the alimentary maſh, 


and render the chyle to be made out of it, more 


ſimilar to animal nature. As it is conſiderably 


| larger than all the ſalivary glands put together, and 
| ſituated in a warmer place, it's ſuccus mult far ex- 


ceed the ſaliva in quantity: HALLER thinks it may 
be reckoned triple. It is propelled into the inteſtine 


by the common impetus and courſe of the circula- 


tion, aſſiſted by the preſſure of the adjacent parts 
upon it, in breathing. It is poured into the gut 
at the ſame place with the biliary duct, as we have 


ſaid, that it may be immediately mixed with, in 


order to dilute and temper the bile, which is both 
thicker and ſharper than itſelf. 

Some authors in the laſt century, the chief of 
whom was SYLVIUs DE LE Box, imagined that 
theſe two juices, when mixed in the duodenum, 
efferveſced together ; and, from this falſe principle, 
deduced concluſions equally falſe, both with reſpect 
to the animal ceconomy, and the nature of diſeaſes. 


But a founder chemiſtry hath long ago ſewn, that 
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Lz er. they are neither acid nor alcalj, nor efferveſce ei- 
XVI. ther with acids or alcalies, or with one another; and 
therefore their doctrine is now univerſally exploded. 


As we daily obſerve the ſalivary glands about the 
chaps become ſchirrous, the pancreas is not ſel. 
dom affected in the ſame manner ; much oftener than 
is commonly thought, as that diſtemper is almoſt 
always overlooked, It ſhews itſelf firſt by an un- 
uſual obſtinate coſtiveneſs, with a ſenſe of fulneſ 
in the region of the-pancreas. If in proceſs of 
time it degenerates into cancer, ſhooting pains are 


felt in the affected part, which are exaſperated by 


fulneſs of the ſtomach, and are commonly miſtaken 
for pains in the ſtomach, By degrees, digeſtion 
being perverted through defect of the ſalutary juice, 
the patient pines, becomes hectic, and dies, This 
diſeaſe, as I have ſaid, is ſeldom thought on till i 
is incurable. If it were diſcovered early enough, 
no doubt it might be cured by the ſame remedies 
that diſſolve other ſehjrroſities. Soap here is a valus 
able medicine, as it not only is an excellent reſol- 
vent, but likewiſe ſupplies the place of the natural 
Juice, by exerting a ſimilar agency in digeſtion. 

The liver is the organ that immediately prepares 
and ſeparates the bile. But as the omentum and 
ſpleen appear to be ſubſervient to the functions of 


- that vaſt viſcus, we ſhall treat of them firſt, 


The omentum, or cawl, in Greek rien, 13 


a broad membrane, thin and tranſparent, tender 


and eaſily torn, ariſing from the inferior and ante- 


rior border of the ſtomach, and falling dawn com- 


monly as low as the navel; ſometimes much 
lower; then doubling backwards and upwards, is 
connected with the inteſtinum colon, under the 
ſtomach, thus forming an empty bag. This is 
the omentum majus, and commonly called omen- 
tum ſimply, by way of eminence, There are 


other leſſer omenta of the ſame ſtructure and 


uſe ; but with reſpe& to the chief omentum, in- 
Con- 
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ture, in 
| The ſecretion here is performed in the moſt 


Or THE OMENT UE. 


the duodenum, to the ſpleen, pancreas and meſen- 
tery. It lies immediately under the peritonæum 
forwards, being a production of it's cellular part; 
and covers part of the ſtomach; and the greateſt 
of the anterior ſurface of the inteſtines. 

It is every where a double membrane; I ſpeak 
not of it's great fold already mentioned; but every 
portion of the thin membrane, by itſelf, may be 
divided into two thinner membranes or ſloughs, 
which are joined together by a thin cellular tex- 

the cells of which the fat is depoſited. 


ſimple manner; there being no other apparatus, 
beſides arteries, veins, and pinguedinous ducts, 


leading to the cells or veſicles. The fat is diſtri- 
buted in the omentum very unequally, as you may 


find it in ſome places as thin and tranſparent al- 


| moſt as the ſlough of an onion, and in others an 
inch thick of fat. In corpulent perſons it contains a 


vaſt quantity of fat, and hath been known to weigh 
thirty pounds ; though commonly it ſcarce exceeds 


half a pound. It hath. it's arteries from the cœliac; 


its veins terminate chiefly in the ſplenic branch; 
and all of them ultimately in the vena port 
The uſes of the omentum are firſt to 
ve between the peritonæum and the inteſtines, 


and part of the ſtomach ; that all theſe parts may 


be preſerved warm, moiſt and ſlippery, and hin- 
dered from growing together. And ſecondly, to 
furniſh oily matter for the bile. The fat, though 
tis depoſited in the cells of the omentum, and 
ſtagnates ſome time there, yet muſt have ſome kind 
of circulation ; otherwiſe it's ſtore would be conti- 
nually augmenting beyond meaſure; and as there 
are here no other excretory ducts but veins, 


and theſe all terminate in the vena portarum, 


conſiderable; and therefore we ſhall confine our-L x O 
ſelves to it. Beſides its principal connexions with XVI. 
the ſtomach and colon, it is likewiſe attached to ww 
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Lz r. which goes to the liver, carrying into it's organiſm 
XVI. part of that blood, from which bile is to be ſepa« 
wa rated, it ſeems plain that the omentum muſt be 


one of the chief ſources of the oily matter of the 
bile. The ſtomach, ſpleen, and pancreas, which 
ſend the other branches to the vena portarum, ate 
in a manner deſtitute of fat: and as bile. abounds 
with oil, as we ſhall ſee by and by, it naturally fol. 
lows that it muſt be in a great meaſure ſupplied 
with that oil from the omentum ; though no 
doubt the meſentery and meſocolon contribute 
ſome ſhare. as ſhall be obſerved afterwards. _ 
The fat of the omentum, which is likewiſe to be 
underſtood of that on the meſentery and meſoco- 
lon, as it ſtagnates in ſome meaſure in ſo warm 
places, will acquire ſome degree of rancidity ; and 
therefore more approach to the nature of bile. But 
though it may be ſaid to ſtagnate comparatively 
with reſpect to the blood and moſt of the other 
Juices, yet certain it is, that it undergoes. a ſort of 
circulation, and is reſorbed by veins; as appears 
in perſons, who by diſtempers or famine are re- 
duced, from corpulency to leanneſs. . 


Fo 2222 2 _ ** 8 - wand © | A 
_-_ LJ 


The ſpleen is ſituated in the left hypochondt, 
that is, under the cartilages of the left ſhort ribs. 
It is connected with the ſtomach, colon, the left 
kidney, and by it's upper part with the diaphragm. 
Its ſituation is changed by the fulneſs or emptineſs 
of the ſtomach. It follows the motion of the 
diaphragm; and is affected by the inflation or 
ſubſidence of the colon. In general it is placed 
upwards and backwards from about the middle of 
the ſhort ribs on the left ſide. In it's natural and 
ſound ſtate, it is about fix or ſeven inches long, 
about three in breadth, and one in thickneſs; and 
or an irregular ſomewhat oval figure; and of 2 
dark livid colour. . ; 
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Or THE SPLEEN 21% 
ſm It receives arteries: from the cœliac. 'Theſe-en>-Lium ear, 
pas MW tering it's ſubſtance, are divided into innumerable XVI. 
be branches, and by their evaneſcent extremities ter 
the W minate in minute veins, forming by their union 
ich che ſplenic vein, which flows into the vena porta- 
are W cum. The veſſels of the ſpleen are very large in 
nds proportion to its bulk: and yet it hath no excre- 
fol- tory canal but it's vein. It's nerves are ſmall and 
50 After all the enquiries into, and diſputes about 
ute the intimate ſtructure, as well as uſes of the ſpleen, 
it is found to be entirely vaſcular ; without any 


glandular follicles or cells; or any thing elſe but a 
co- dender cellular texture, to ſupport it's veſſels, and 
um WW connect them together. And therefore it's chief 
and uſe can ſcarce be any other, than to divide and at - 
But WE tenuate by the minuteneſs of the tubuli, which 
ey WW compoſe its ſubſtance, the blood that runs into, 
cher and flows through it. And as it is ſituated imme- 
tof diately under the diaphragm, hard by the ſtomach, 
ears and is ſubjected to the preflure. and action of the 
re- abdominal muſcles in reſpiration, the agitation it 
ak- muſt neceſſarily undergo, will accelerate the motion 
een of the blood through it; which otherwiſe would be 
ve over-ſlow, upon the account of the vaſt exceſs of 
dre, the fum total of the diameters of it's ſmall veſſels, 
ibs. above thoſe of the trunks that furniſh them. This 
left W agitation likewiſe concurs to comminute and di- 


mide the blood flowing through it, and thereby ren- 
ders it fit to temper the ſluggiſh maſs ſent from 
the omentum and meſentery into the vena porta- 
rum; and expedite the ſecretion of the bile in the 


ced WM ker. 

e of W The ſpleen having but ſmall and few nerves be- 
and WW ſtowed upon it, as we have ſaid, can have but 
ng, MW little ſenſation. It cannot be liable to true ſchirrus 


and WW or cancer, as it's ſtructure is entirely vaſcular, no 
f-2 WW - wile glandular. It is ſcarce ſuſceptible of inflam- 
mation or ſuppuration, as the motion of the blood 
„ through 
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OF Tus Liver,” 


LE. through it is languid, w_ the account of the fu- 
u 


XVI. merous diviſions and 


wiſions of it's veſſels! 


But it may be, and no doubt often is obſtructed 
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by viſcidity of juices z and ſo being rendered more 
or leſs impervious, may render the ſecretion of the 
bile in the liver faulty and imper fed. 


Flatulencies in the turn of the colon, near the 
ion of the ſpleen, are oft miſtaken for diſtemperi 
3 l . 
The liver is by much the largeſt of all the 


viſcera in the body. It is ſituated in the abdomen, 


immediately under the diaphragm. It is of an ir. 
regular ſhape. It's right part fills almoſt all the 
right hypochondre, in an adult body, when ſound, 
reaching commonly no lower than the ſhort ribs, 
In the foetus it is bigger in proportion to the reſt 
of the body, in all it's dimenſions. It's middle 


part lies in the epigaſtrium, or the region over the 


ftomach : and it's left lies in the upper part of the 
left hypocondre, not reaching fo far down as the 
right. 1 1p ſmooth and 
convex, humouring the concavity of the diaphragm. 


It's under part is concave, on the right ſide an- 


3 to the colon before, and the right kid- 
ney behind. It's middle part, in which the veſica 
fellis is placed, lies over the duodendum, which 


touches the gall bladder. It's left part covers the 


ſtomach. It is thick in it's middle and upper ſub- 
ſtance; towards it's ſides it grows ſlenderer; at 
length terminating in a ſharp, and as it were, 
cutting edge. By a furrow in the inferior or con- 
cave part, which receives the umbilical vein on its 
anterior part; and by another anſwering to that 


backwards, reaching to the poſterior limits of the 
liver, which receives the venous duct, (both which 


canals, to wit, the umbilical vein, and venous duct, 
are pervious veſſels in the foetus, but in the grown 
animal degenerate into ligaments) the liver is di- 


vided into two uncqual parts called lobes, the 


right 
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w. right being much larger than the left. There is Le Or. 
h. beides a fmall lobe in it's erior (concave) XVI. 
ted commonly called the lobule of SpIidBLI us. 
ore Fer is lkewiſe a tranverſe foſſa or furrow, run- 
the ning along the middle of it's concave and under 

part, in ſome meaſure ſeparating it's anterior and 
the larger, from it's poſterior and ſmaller part. It is 
ers attached to the diaphragm, and it's weight is 

ni ſome meaſure ſupported by ligaments from 
the chat muſcle, which are productions from the 
en, peritonæum, where it lines its concave ſurface, and 
ir. is united by other ſuch productions with the neigh- 
the bouring parts. | WR 4 
ad, It hath arteries chiefly from the coeliac; and 
bs. ſome ſmall twigs from the mammary, the phrenic, 
oft che renal and capſular arteries. It is furniſhed with 
dle wo kinds of veins, totally differing from each 
the ether, which cannot be truly ſaid of any other 
he part in the whole body; to wit, the vena porta- 
| rum, and it's branches diſtributed through the 
| ſubſtance of the liver, which perform the office of 
| arteries, carrying blood into it; and the other 
| veins, which carry blood out of it, emptying 
| themſelves into the vena cava, like the reſt alb 
| over the body. 8 | 

The vena portarum is formed by the conflux of 
all -the veins, which return the blood from the 
ſtomach, omentum, ſpleen, pancreas, inteſtines 
and meſentery ; and anſwer to the cceliac, and 
meſenteric, hoth ſuperior and interior, arteries. It is 
worthy of obſervation that all this venous ſyſtem, 
| which by it's union conſtitutes the vena portarum, 
is unfurniſhed with valves: ſo that from it's 
trunk it may be injected backwards to the mi- 
nuteſt origins of ſmall veins in all theſe parts juſt 
now mentioned. Do 

The trunk of the vena portarum, thus formed, 
enters the liver, between two eminences in the 
lutle labe we have mentioned, called by the an- 
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OF THE LIVIN. 


L 2 Or. cients: wb, or portz ; that is, ridges forming 3 
XVI. narrow channel, or ſtreight betwixt them. A; 
Wa ſoon as it is formed into a trunk, it is found to 


have got ſtronger membranes or walls than other 
veins; and even tougher than the aorta itſelf; 
formed of a compacted cellular texture, but with. 
out true muſcular fibres, as BoꝶERHAAVE, truſting 
to ſome anatomiſts, contends. This new and ex- 
traordinary ſtrength of coats the branches of the 
vena portarum carry with them throughout all the 
ſubſtance of the liver; and they are diſtributed 
from trunks into branches ſmaller and ſmaller, in 
the ſame manner as arteries are in other viſcera. 


Thus is blood brought into the liver, to wit, by 


arteries called hepatic, of the common ſort; and 
beſides by the vena portarum, furniſhed with the 
ſtrong coats, and performing the office of an ar- 
tery, the only inſtance of that kind in the whole 
body. The ultimate capillary branches, both of the 
hepatic arteries and vena portarum, terminate in 
minute venous twigs, which ariling all over the 
ſubſtance of the liver, and forming larger and 


larger branches by uniting together, at length 


open, by ſeveral large mouths, into the vena cava 
about the poſterior and gibbous part of the liver. 
The liver is ſupplied with nerves from the inter- 
coſtal and par vagum. They are but ſmall in pro- 
portion to it's vaſt bulk; and therefore it is not 
liable to violent pains. | | 


The minute intimate ſtructure of the liver is ob- 


ſcure, and hath given occaſion to diſputes. That 


it conſiſts of acini or ſmall knots, in which the ſe- 
cretion of the bile is made; and that in theſe acin! 
the extremities of the hepatic arteries, and vena 
portarum,, and the beginnings of the hepatic 
veins, and of the biliary ducts, unite, and in ſome 
manner anaſtomoſe, is acknowledged on all hands; 
but is the bile ſecreted ſolely from the ultimate 
branches of che vena portarum, and no wiſe , 

| cheſe 
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2 Ml theſe of the hepatic arteries? Are there glandular LE C x. 
As ęfolliculi within theſe acini, into which the new'ſe- XVI. 
to creted bile is poured, as into ſo many little ciſternj -- 
her and from thence derived into the firſt beginnings 
lf; of the biliary ducts? Theſe are the two principal 
th problems which muſt be ſolved, in order to clear up 
ing the functions of the liver, and the ſecretion of 
ex: bile. We ſhall begin with the latter. ö 
the To prove that there are no ſuch follicles within 
the the ſmall acini in the liver, or at leaſt to ſhew that 
ted we have no good reaſon to think there are, we 
in need only call to mind what hath been ſaid, when 
„ we treated of ſecretion; to wit, that though the 
moſt ſimple glands evidently conſiſt of follicles, 
and ducts ariſing from them, yet no follicles can 

be demonſtrated in the compound ſort, whether 
conglobate or conglomerate, of which latter kind 
| the liver is; and therefore to ſuppoſe their exiſtence, 
is to beg the queſtion: that Ryuvysca by his in- 
| jections hath ſhewn, the acini in glands to be en- 
| tirely vaſcular, as far as our ſenſes, even aſſiſted by 
microſcopes, can reach: that morbid appearances 

in glandular parts prove nothing in favour of fol- 
licles, as their ſeat may be, and moſt probably is, 

in the cellular texture that connects the acini, and 

not in the ſubſtance of the acini themſelves. 

Upon theſe ſtrong conſiderations the ſyſtem of fol- 

licles, broached and ſupported by Malpichrus 

and his followers, is now almoſt univerſally aban- 
doned; and the vaſcular doctrine. of ſecretion in 

the compound glands adopted. See Ravyscn's ' 

letter to BoERHAA VE; in which the acini of the 
| liver are treated of at large. So that we may lay it 

down as a propoſition worthy of our aſſent, that 
the ſecretion of bile in the liver is performed en- 
tirely in the vaſcular way, without the interven - 
tion of follicles. . | 

With reſpect to the other queſtion ; to wit, whe- 
ther the bile is ſeparated from the blood, brought 
CE» _ into 
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222 Or Tui Live 
LI Cr. into the liver by the vena portarum, or from that 
XVI. of the hepatic arteries; let it be obſerved, firſt, chat 
oy the principal artery — to the liver, (therefore 
Called hepatic, by way of eminence) is but ſmall in 
proportion to the vaſt bulk of that viſcus; not even 
| ſo large as the ſplenic artery: and the other arteria} 
3M 1 branches are but inconſiderable. . that 
| the vena portarum, which is much larger than al} 
the hepatic arteries put together, acquires at it's 
| — the liver, 2 faid, the thick - 
neſs and ſtrength of arterial coats. Now this new 
fabric would appear uſeleſs, unleſs it were deſtined. 
_ to fit it for a conſiderable and uncommon function, 
"I | which here can ſcarce be any other than to carry on 
the ſecretion of bile. Thirdly; injections into the 
vena portarum, flow into the biliary ducts and the 
vena cava, which, as far as I can learn, cannot be 
ſaid of the hepatic artery; and in a live animal, 
after tying the hepatic artery, the ſecretion of the 
bile goes on abundantly well. Upon theſe conſide- 
_ rations, it is not to be doubted, that the ſecretion 
_ of bile in the liver is carried on chiefly, and moſt 
probably ſolely, through: the channel of the vena 
portarum; and that the hepatic artery, and other 
leſs conſiderable arterial twigs, that are diſtributed 
to- the liver, are deſtined only for the nutrition of 
that vaſt viſcus; in the ſame manner as the bron- 
chial arteries nouriſh; the lungs, while their princi- 
pal function, to wit, the trajection of the blood 
through them into the heart, is effected by the pul. 
monary artery. This concluſion will be ſtill far- 
ther confirmed, if we obſerve, that the arterial 
blood, which comes to the liver, hath nothing in 
it's nature ee adapted for furniſhing the 
matter of the bile, as it is derived from the aorta, 
not far from the heart; very little, if at all, dif · 
fering from that in the left ventricle; whereas the 
vena portarum receives the refluous blood from the 
ſtomach and ſmall inteſtines, fraught with ** thin 
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faponaceous liquid, taken up by abſorbent-veins Liz Cr. 
there, is ſupplied with oil from the omentum and XVI. 
meſentery; ſo indiſpenſibly requiſite to conſtitu re 
bile, which contains much oil, and with attenuated 
blood returning from the ſpleen: and laſtly, .hath 
it's maſs impregnated by the putrid tincture and 
halitus of the faces from the thick inteſtines, fit to 
impart ſome degree of ſharpneſs and rancidity to the 
ſecreted liquid. 25 RE. 
Having ſhewn that it is, at leaſt, highly reaſon - 
able to believe that the bile is feparated from the 
blood, brought into the liyer by the vena portarum, 
and not from that flowing through the hepatic ar- 
teries; and that it's ſecretion is brought about by 
| an apparatus purely vaſcular, without the interven- 
tion of follicles, we proceed in our account of the 
functions of the liver. + (04 ne TOS 
In the acini the extremities of the branches of the 
vena portarum, and of the hepatic arteries ; the 
beginning of | theſe veins within the liver, which 
empty it's refluous blood into the vena cava, and 
the beginnings of the biliary duct; all theſe meer 
| and concur; by their confluence, and, as it were, 
| adunation, forming each acinus into a roundiſh 
| figure, The extreme branches, both of the vena 
portarum and heparic arteries, are continued to, or 
anaftomoſe with the beginnings of the veins that 
open into the vena cava. But thoſe of the vena por- 
tarum are likewiſe continued to, or anaſtomoſe with 
| the-beginnings of the biliary ducts, which does not 
a to be the caſe with the extreme branches of 
he hepatic artery; as hath been already ſaid. So 
that the liver is: a congeries of branches of the vena 
| portarum s of the hepatic arteries; of the venous 
7 twigs, that go to the vena cava; of the biliary 
if⸗ducts; and of the veins themſelves ; which being 
the! s ſecretory; ſtructure, conſiſt of the evaneſcent ex- 
the uemities or beginnings of all theſe, united together 
nin by a ſubtile cellular: texture. To which let us not 
0 n | Omi 
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L x e r. omit adding the nervous twigs diſtributed through 
XVI. it; however inconfiderable in bulk they are, in re. 


to the other conſtituent parts. | 
The biliary ducts all over the ſubſtance of the 
liver, by cheir repeated union and conflux, form 
larger and larger trunks; which at length make 
up one great duct, called the hepatic. This, on its 
way towards the duodenum, receives another duct, 
called the cyſtic, which being united with it, they 
together form the ductus communis cholidochus 
This acceſſory canal, coming from the veſica fellis, 
or gall - bladder, we oyght here to give a brief de- 
—— of is He Aer, 1 Ji 
It is a pretty large hollow veſſel, or receptacle, 
nearly of the ſhape of an oblong pear ; ſituated in 
a fovea, or pit, in the anterior concave part of the 
right lobe of the liver, reaching tranſverſely. from 
before backwards; attached to the liver in different 
places, by a cellular texture; covered over in it's 
under part, by a portion of the membrane of the 
hver, which reaching beyond it, keeps it faſt in it's 
fituation. Under this, all over it's ſurface, is a 
cellular texture z next to that, a thin muſcular coat, 
conſiſting of pretty conſpicuous longitudinal, ob- 
lique, and circular, fibres; under that a ſecond cel- 
lular; then a nerveous; and, innermoſt of all, a 
villous coat; altogether in the ſame manner as in 
the ſtomach and' inteſtines. There are likewiſe, 
eſpecially in it's ſmaller part or neck, pores, which 
yield a mucous juice, to defend ir againſt the acri- 
mony of the bile. From the ſame ſmall part is pro- 
duced it's duct, which we have juſt now mentioned: 
this duct ſtretching towards the left, is inſerted into 
the hepatic duct, with a very acute angle, near the 
portæ Or Tvaa. 5 | 1 
The uſe of the gall- bladder is, to receive from 
the liver, by this duct, it's bile, there to be retained, 


until it be ſqueezed back again by the preſſure of 


the diſtended ſtomach, and action of the diaphragm) 


into 
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oh bro the ductus cholidochus, and thence into the LE Cr. 
. boden. By ſtaying there the bile is rendered XU. 

| I thicker, ſome of it's aqueous parts being reſorbed Gs, 
the by the inhaling veſſels of it's villous coat, and there- 
m dere ſtronger, and of a more ſaturated yellow. It 
ake like wiſe becomes more ſharp, bitter and rancid, by 
. WW the heat of the contiguous and cireumjacent parts. 
That the bile in the gall-bladder, commonly 
diſtinguiſhed by the name of bilis cyſtica, is not 
vs. 8 Eparared by it's proper glandular ſtructure, but ſent 

| into it from the liver by the hepatic duct, is proved 
| qr Ones experiments. If the proper duct of 
e gall-bladder, called for ſhortneſs the cyſtic 

duct, is tied, no more bile is accumulated within 
it than was before. The ſame happens, if the paſ- 
ſage of that duct is ſtopped. up any how, as by a 
| ſtone in the all -blactder obſtructive it's entry: and 
an caſy compreſſion of the liver, makes gall or bile 
flow ing ee. „ | 
While the ſtomach is empty, the gall-bladder is 

at liberty to be diſtended and filled, and therefore 
becomes fulleſt after long faſting ; and the fuller it 
is, the leſs compreſſion from the Remark is required 
| to ſqueeze the bile out of it. So that the more we 
are prompted to eat, and ſtuff the ſtomach by vio- 
lent hunger, the greater quantity of bile will be 
| poured into the duodenum, by the ſwelling of the 
ſtomach during digeſtion, to promote ſo much the 
more effectually the coction of the aliments; and 
the cyſtic bile will be the ſharper and ſtronger, by 
having remained ſo much the longer in the gall- 
. | 
So that the duodenum receives two ſorts of bile, 
flowing into it through the ſame canal; to wit, 
the hepatic, freſh ſecreted from the liver, which has 
never been in the veſica fellis, but goes ſtreight on 
into the inteſtines and the cyſtic. | | 
Hotz biles are, in the main, of the ſame nature 
and properties, differing only in degrees of them 
W 1 inſo- 
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1 pigeon :. not to mention ſotne 8 
As the cyſtic bile only can be ray in large g quan- 
vities, in order to be ſubj to examination, be- 


cauſe the other flows conſtantly and dir 
it's duc — yo gets 
ncipal properties, as far as relate to phyli- 
nw, rr . be applied to the hepatic, making 
allowance for | in the latter. 
It is a fluid — ddt coagulable by hex, 
2 aoho! ; of a ſaturated yellow colour, inclini 
| extremely bitter; the ſharpeſt, and — 
— of all the circulating humors of the 
body: — Fo acid nor alcali when freſn; but 
ſtrongly inclining to, and quickly ſuſceptible of 
putrefaction; and promoting that diſpoſition in 
whatever ſubſtances it is mixed wirh, if they are 
capable of it: it mixes readily with water; it flame: 
not 2 fire, unleſs it be 1 then it burns 
almo away. It is a penetrat 
in every reſpect; and — it is uſed 57 65 
poorer ſort in waſhing of clothes; and in manu- 
factures, to ſcower wool, or 3 cloth, of all 
doily filth, that they may receive the purer dye, I 
diffolves all gums and refins, being rubbed with 
them ; and painters uſe of it, for this realon, to 
diſſolve their pigments. 
By theſe properties, when poured upon the = 
mentary maſh in the duodenum, it muſt effect, 


firit, a more intimate diſſolution and mixture of 


the heterogeneous parts together, as it is readily 
miſcible with water, and renders oil and oily. ſub- 


ſtances ſo. Secondly, though it is not actually al 


cali, yet it nearly approaches to being ſo, and "mull 
diminiſh the aceſcent con. of the chyle, — 
3 render 
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alc! | 4 po wer, XVI. 
40 it 1 . 800 . al wv 
ids; it no dotibt 5 . to n He e periftaltic 
motion of the inteſtines, and thereby promotes con- 
coction. And as it is purgative like aloes, which 
it teſerribles not a little, it affiſts in the expulſion of 
the faces. So true it is, what my lord Bacow 
that the bile is ms; larum in corpore funftimum 

cat & fimulus. 
s great utility i i3 evinced by the operoſe and 


extraordinary apparatus, uſed by nature for it's pre- 


pxration. A venous ſyſtem is faſhioned into an 
arterial one, a contrivance no where ele found in 

the K. imer ſtructure; and the largeſt bowel in the 
whole body is framed to ſeparate and perfect it. 
hy ſhall touch briefly upon ſome diſeaſes of the 

I is liable to inflammation and ſuppuration, like 
other parts 3 and, like other glandular organs, it 
is not ſeldom ſchirrous; and therefore, no doubt, 
may ſometimes become affected with cancer: with 
ped to which diſeaſes, we muſt refer you to  Prace 
tical authors. 

If the liver is obſtructed in ſuch a manner, as that 


the bile; already formed and ſtrained off from the 
| Hood, Licught to it by the vena portarum, inſtead 
of of pibceeaing towards the duodenum, is forced into 


| ſmalt venous canals, that convey the refluent 
Blood into the cava ; in that caſe jaundice is pro- 
8 the bile tinging the juices yellow; which 

of colour firſt bene itſelf in the white of 


i Locle is produced by a multiplicity of cauſes, 
at therefore differs in egrees of intenſeneſs of 
cotoyr, obftinacy, and malignity, or danger. In 
ral, theſe kinds, in which rhe large —_ 
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228 Or rA SMALL Gurs. 
L x e r. ducts only are plugged up with viſcid mucus, or. 
A VL.” otherwiſe obſtructed, are the ſafeſt and eaſieſt to be 
removed. And, on the other hand, thoſe in which 
the ſecretory ſtructure itſelf is affected by ſchirrus, 
or impoſthume, are the moſt fatal and dangerous. 
Calculi are often found in the gall- bladder; con- 
cerning which conſult an excellent paper in the Me- 

moirs of the Paris Academy of Surgery. 


cron 
Of the adlion ef the ſmall guts, and chylification. 


Lzcr. E have, in a former lecture, treated of the 
XVII. ſtructure and function of the ſtomach; and 
ſhewn, that the digeſtion of our aliments in that 
bowel, is not effected by any one cauſe ſolely, or 
even chiefly, as ſome authors, both ancient and 
modern, would have us believe, but by many 
cauſes concurring ; to wit, moiſture, heat, macera- 
tion, ſolution, ſome kind or degree of fermenta- 
tion and putrefaction, mixture of fluids already aſ- 
ſimilated to our nature; as the ſaliva, and the li- 
quids ſupplied by the coats of the ſtomach : and. 
laſtly; by mechanical preſſure and agitation, And 
it appeared, that the ultimate tendency of all theſe 
caules is, to comminute and diſſolve the alimentary 
maſh ; to mix all it's parts intimately together; fo 
rendering the whole more homogeneous, and more 
ſimilar to the circulating animal juices, with which 
it's fineſt and moſt elaborate parts, called chyle, are 
ſhortly to be blended and united. 
And as the pancreatic juice and bile are poured 
upon this maſh, almoſt as ſoon as it is ſent out of 
the ſtomach into the inteſtinal tube, we next treated 
of the ſtructùre and functions of the organs which 
| ſeparate and prepare theſe juices, and of their na- 
ture and effects upon the chyle. We found the 


pancreatic juice to be of the ſame nature and pro- 


bile 


perties, in every reſpect, with the ſaliva. That the 
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bile is likewiſe a ſaponaceous fluid, but more ſharpI. E r. 


and penetrating, and tending more to putrefaction XVII. 
than the other. That they are both poured into ĩ 


the duodenum at the ſame place, and ſo are im- 
mediately mixed together, tempering or correcting 
one another. And laftly, beſides promoting the 
ſame ends which we have juſt now mentioned, that 
were in part brought about in the ſtomach, the 
bile, by it's e to putrefaction, ſerves to di- 
miniſn the aceſcency of the chyle, and, by it's acri- 
mony and ſtimulating power, aſſiſts in exciting the 
periſtaltic motion of the inteſtines, and — 


of the fæœces. And this was the Fe of © 
laſt: lecture. 41 


We come now to tale h into >-conſideration. the fate 
ther changes the alimentary-maſh undergoes in the 
inteſtines'y-the preparation, ues. * diſtri- 
bution db: the chyle. 6 

The inteſtines, or guts, are one coming bebe; 
beginning at the lower orifice of the ſtomach, and 
terminating at the anus; but making ſo many 
windings: and circumvolutions, as to be generally 


ſnd or ſeven times longer than the body they belong 


to. Anatomiſts have diſtinguiſhed this tube into 
two different ſpecies of inteſtines; to wit, the te- 


nuia or ſmall. guts, and the craſſa or chick ones. 


And each of theſe are ſubdivided into three portions, 
do which particular names ae aſſigned. The three 
mall are called duodenum; jejunum, and ileum; 
the three thick cæcum, colon, and oe yn INS 
This bundle of inteſtines, to uſe Wikstew⸗ 2 
words,: is mot left to move at random in the cavity 
of che abdomen, but artfully tied down by a mem- 


branous weh; which prevents it's circumvolutions 
from being entangled in èach other; at the ſame 
time allowing them a geritifioating. but limited 


motion. That part of it which is connected with 
the ſtnall nceſtines, is called meſentery; the other 
part is faſtened to the colon. and therefore termed 
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Lz Gr. meſocolon. The gectum, having a particular. met · 
XVII. brane allowed © itſelf far fixing it, is not here in · 
wo terefted; This mombranousweb, (far the cneſen- 


and meſocolon ate —— — 
ble production peritoneum, ariſing 
froms:: —— —— — 

are joined together hy 4 texture, in which 
lacteals, Nord veſſels, &. run, and the meſenterir 
beer aced. When this deuble membrane 
h at che inteſtites, it's laminæ ſeparate, 


ond; re ſurround | thern, thus Fumiſhing ——_— 


covering 1 43) ROE 
The — in he mum, are puppe 
the ſame ſtructure, and have the ſame mentbranes 
or coats with the gullet and ſtomach; to wit, be · 
ſides the outermoſt from the peritonaum or me; 
ſentery, an exterior 9 —— z Under that the 
muſeular coat, conſiſting of circulsr and-Jongin 
fibres; of which * former are by much the 
geſt: next to this 4 fecond cellular membrane; 
1 — 
Q here m Prin 
of che tube: —— IEEE 
texture : and, innermaſt of all, che villous coat, 
But the villi in the inteſtines, eſpecialty the ſmall 
ones, are — more ovens ng — — the ſto 
mach, being longer, thicker covering /8 
greater portion of th cube. This villeus coat i 
much larger than the ather eat, almoſt all auer 
— tube; but rem ſo in ſome parts 
of the ſmall ones, and makes frequent folds and 
furrows. And 88 — with the celu- 
lar under it, riſcs, in ſome meaſure, in theſe folds 
wich the villous, it muſt of rourſe be ſomewhat 
Harger r than the more exterior ne. 
he villous, or i & coat of the anteſtines, 
beſides the pancreatic and 
tioned, is pierced through. by the orifices ef tubull 
of different forts: 14, by the extremities of the very 


* 7 ſmall 


biliary dutts already men. 


11 
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knall weils, that make up 


. part ef the villi, Lr. 
„ whether arterial or venous; and by other ſuch open - XVII. 
„ ing into the cavities af the inteſtines, in the inter 


Wera -hetwreen: the villi, by which inhalation and 
n is kept up here, as Weil as in all other 
a⁊dty, By the orifices of the 
| we-ſhall treat particularly by 
abby: ally, ay, By glandular outlets, which furniſh 
— to defend the extremely 
f:nfible-internal ſurface of the tube; againſt the acri- 
mony, ar otherwiſe hurtful qualities of what we 
may take in, and for lubricating it for the propul- 
ſion and expulfion of the feces. Theſe outlets are 
of different - fizes ; ſome larger, and eaſily viſible 
by the naked eye. Such come from the glands, de- 
feribed by Bxunxzs in the duodenum, and by 
Paven in che jejunum and ileum. Theſe are ga- 
chered into cluſters at various diſtances from one 
another; their ſeat is in the cellular membrane, 
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3 between the villous and nervous coat, and their out- 

in lem pierring through the former, open into the ea- 

h vey of the inteſtines. They yield a mucous liquor, 
Ir which may be eaſily ſeen by ſqueezing them, for 
t. the-purpoſes abovementioned. In the thick guts, 
y glands of | the ſame kind and uſe are ſcattered loli- 
* ary-all over their inward: ſurface. — theſe 
2 Jarger: glandular ings, there are others ex- 
s — _—_ be {een without nice prepa- 
tr nion, and the affiftance of good microſcopes ; mi- 
ts autely deſcribed by LIzZXKnux, in his amazing 
nd Diflertation de Villis Inteſtinorum Tenuium. Theſe 
th he found all over the fma — _ in-the interſtices 
ds betwirt che villi, and traced them to their origin, 


at I :fromprox ably ſmall glandular bodies, ſeated 
it in the contiguous coat: and, with great probability, 
5, | concludes them to have the ſame uſe with the for- 
mer; and that, conſidering their vaſt number, they 
upply more inceftinal 1 MUcus than theſe * | 


8 % os | | The 
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or Tur SMALE Guts. 


Dor! The inteſtines are plentifolly ſupplied wich blood 
XVII. veſſels; chiefly from the meſenterica ſuperior, and 
ways inferior; and with nerves from the par vagum, and 


therefore are moſt acutely ſentient. Hence the vio; 
lent paius in ſome of their diſeaſes! + s.. 
Having obſerved theſe things oocerning the in- 
teſtines in general, we comè to take a more parti: 
cular view of the ſmall ones, in which chylification, 
the ſulzje&t of our preſent diſcourſe, is chiefly; and 
almoſt ſolely brought about. 


The firſt of theſe, called duodenum becauſe it 


is ſuppoſed to be twelve fingers breadth in length 
is wider than the reſt; as it receives all the maſfi 
expelled out of the ſtomach, which cannot be ſaid 
of the other guts, ſome part thereof being reſorbed 
by the way; but chiefly upon the account of {it's 
having, for a great part of it's length, from it's 
origin progreſſively, no external ' tough: covering 
from the meſentery, to limit it's ſize. It is, like- 
wiſe, 'redder: and more fleſhy than the jejunum and 
ileum, it's muſcular fibres being thicker and ſtronger. 
About it's middle it receives the pancreatic and 
biliary ducts, which paſſing through it's coats, 
obliquely open into it by one orifice. It makes 
ſeveral curvatures; the moſt conſiderable is chat by 
which it aſcends almaſt perpendicularly ſome way, 
ſoon after the two ducts open into it's cavity; 


hereby the alimentary maſh muſt needs be ſome- 
what retarded in it's paſſage through it, and the 


dile and pancreatic juice the more thoroughly mixed 
therewith, and with one another. In it's beginning, 
it's innermoſt coat is even, without wrinkles or fur- 
rows; ſuch as are called valvulæ conniventes; but 
in it's progreſs, and towards it's terminations, it 
gets many ſuch ; which muſt farther retard the paſ- 
ſage of it's contents. It is ſupplied with arteries, 
chiefly from the ſame. trunk that ſupplies the ſto- 
mach, to wit, the cæliac. Some lacteals, though 
but few, ariſe from K. 8 1 

| 1 5 The 


a . r eee -&4 


E A. 


Or TEN SMALL Gurs. 


The ſecond of che ſmall inteſtines is called: jeju-Lꝝ c x, 
num, becauſe it is oftener found empty, as is Pre. XVII. 
tended, than the duodenum or ileum. And if: it 


is not eaſy exactly to fix the limits between the duo- 
denum and it, it is no leſs difficult to determine 


begins. One way of diſti tk 

haps the beſt, is to call all chat jejunum, whoſe 
cireumvolutions are above the umbilicus, and whoſe 
cavities are remarkably furniſned with rugæ or val - 
vulæ conniventes. This will bring it to be about 
a third ſhorter than the ileum. It is narrower than 
the duodenum; it's muſcular fibres are thinner and 
veaker; it hath ſome cluſters of PEYER's glands, 
ind ſends forth very numerous lacteals. 
The ileum makes it's windings chiefly below the 
umbilicus. The lateral foldings are ſupported hy 
the oſſa ilea; from which ſituation probably ir 
hath gat it's name. It's ſtructure is much the ſame 


wich that of the jejunum, except that in it the val- 


| yulz conniventes decreaſe gradually, both in num- 
ber ancl ſize, till at length they diſappear. It hath 
more of PE yzR's glands than the two former, eſhe- 
cially about it's termination, and ſends forth ex- 
tictnely numerous lacteal veſſels, the; jejunum and 
it furniſhing almoſt the whole of theſe capals. It 
&:confiderably longer than the jejunum, as hath 
been ſaid, and is continued to the colon. Both the 
_ J$junum and the ileum are furniſhed with blood veſ- 
gels from the meſenterica ſuperior.. Ak 
Having deſcribed the ſmall inteſtines, which are 
he inſtruments immediately employed in the making 
and perfecting of the chyle; before we explain the 
way and manner in which that important work is 
carried on, it will be proper to take into particular 
conſideration the lacteal veſſels, and other ſuch mi- 
nute tubuli, as either pour liquids into the cavity of 
the inteſtines, or reſorb from it, and have not, as 
yet, been fully enough treated of. 


preciſely where the jejunum ends, and the ileum 
mne 
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the meſenteric at > 


| expedite than by the lacteals and thoracic duct, into 


bn — fn-the yea abun; diſcovered the 


vein. By theſe diſcoveries, a courſe of the mation, 


/ 
N 
1 
{ 
þ 
| 
| 
| 


Preparat 
Solar microſcope 


dhe villous coat of the ſmall inteſtines, as far t 
Rave exceeded che labours of all other anatomiſts, 
Menkren himſelf not excepted. He finds, and 


FO 
k LY + 


— And Best dee an -obſerve that: warm utes, of 
XVII; even ceraceous matter, can, wichour great difficulty, 


| — 


wein. This 
fingnethe: comiguous ee mare and beige 
ſorbed from their vii. 
- As the ancients knew nothing ot the lasten! ma 
ſels, or chyliferous dudts, they fancied chat all d 
chyle was taken up by the meſeraic veins, (anaeber 
Name —— meſenteric) and from thence ſent ind 
m and liver. And ſo far che 
| chat without:doubr ſome part of 
it muſt — and probably a great part u 
ink, chat courſe appearing ſhorter and more 


the fubclayian vein. All the feathered kind, the 
oſtrich not excepted, are without lacteals, as far a 
van be diſcovered; and therefore, as all their chyk 
maſt flow in the channel juſt now mentioned, the 

of nature would ſeem to require, that ſome 
of our chyle ſhould be — —¾ 
manner, £30191-825: $32 1126 
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lacteals; and about thirty years after, Pxourr 
traded them into the receptaculum chy li, and the- 
racic duct; and from thence into the fubclaviah 


and determination of the chyle, before neun 
— — PS A laid open. 16925560 
The late — Dr. — Cate Bain 
phyſirian; in the before mentioned I 
quiſite ions, and nice manageme the 


„of his own invention, a — 
ravelled and deſeribed the origin of the lacteals, in 
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„ in 
1:10 
uſts, 
and 
hews 


dene caves one lacttal branch; fore XVII. 


| veſſel} after 
and furm 
waltus 


motous matter. injected 


| #hat de writes, relating to his own diſcoveries. 


lang the meſentery, and by the frequent union of 


— - 
ſhews i1y his preperatians,” that wo every: finglevibLizos} 


i the.inkige: of the inteſtines ix. 
ble he — Deen able 10 trace 

— the inſide. — the nervous © cont; 1 
from che villus, is 
wich valves fo near It's origin in the 
ner vous coat: but in it's origin, is e. 
pended into a veſicular little ſphere; or ampullula, 
rich an orifice in its apex, where it opens RPE. 
yilhus and cavity of the inteſfine. FTI $540 

ny his finet.and moſt ſucceſoful injections, as 
doo vers extremely ſmall arterial twigs, running in 
t ſerpentine wander upon the outer ſurface of theſe 
umpullulæ, and chat ſome of them open into their 
gavities he having filed theſe ampullulæ with o- 
by the meſenteric artery, 
ad; ſometimes forced it throwgh' the orifices, in 
their extremities into the cavity of the gut. 1 5 
Te bfervatigns are ſo amazingly minute it 
28 poſſibly they may ſcarce gain belief 
—— — But the in e author, 
beſides having an excellent mechanic head, and 
gtrat manual dexterity; was likewiſe endowed with 
a maſt acute and penetrating ſight ; and his moral 
character was fo unexceptionable, that I find the 
atteſt judges foruple not to give their aſſent to 


The Jacteals from this their origin proceed, after 
the coats — the inteſtines, 


Imaller twigs imo one, form by degrees larger and 
larger branches; being, during their whole courſe, 
ee with valves, which are ſo conſtructed, as 
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Las * therehyks 2 free paſſage towards it's re. 
XVII ceptaculum, but hinder it's return towards the in. 
— But we ſhall now conſider the action of the 


inteſtinal tube it's contents, and afterwards 
more particul ? che woa and diſtribu- 
tion of the chyle. MY 1G E eien 

To underſtand which; 420 us Wen to mind what 


| hath been ſaid concerning the office of the ſtomach; 


and we ſha]l ſoon perceive that in the inteſtines, ef. 
fects of the ſame kind are produced, but in 3 
higher degree, and with greater energy. The hear 
indeed of the parts; the agitation-cauſed by the 
alternate action of the diaphragm, and the muſcles 
of the abdomen ; and by the pulſation of the cit. 
cumjacent arteries are equal, or pretty nearly equa}; 
in both: but in the inteſtines, they are longer ap. 
pied to the ſame quantity of contents, than in the 
ſtomach, upon the account of the great length of 


the former; their manifold convolutions; and theit 


furrows or valves; which detain the contents longer 
than they are detained in the latter. The bile and 

eatic juice are poured into the inteſtines, over 
and above the liquors that come into the ſtomach 
The villi of the inteſtines are of a more conſpicuou 
ſtructure, thicker ſet, poſſeſſing a greater ſurface, 
and therefore much more numerous than in che 
ſtomach; ſo that a greater quantity of an elaborate 
fluid, already perfected by. circulation, may flow 
through inhaling arterial tubuli belonging to the 
villi, than into the ſtomach : and, laſtly, the ver- 
micular motion in the inteſtines is exerciſed in 
conſtant, energetic, and conſpicuous manner, which 
in the ſtomach is ſo languid and inconſiderable,. * 
to haye even it's exiſtence called in queſtion. 

As this motion is of ſo great importance inthe 
Animal machine, we ſhall be — particular in 
deſeribing it, and accounting for it in Th! . 

manner em: 324} 165 
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e We have mentioned a double plane of muſcular L E Or. 
in! fbres, wich which the inteſtinal tube is furniſned; XVII. 


the to wit, the circular, which are by much the ſtronger, QC, 1 
ds and the longitudinal. Now it being the nature of 5 
ua WM muſcles to contract, when irritated, in order to rid 


2 
5 ot 


11: [Wl themſelves of the irritating cauſe; both theſe planes ; | 
hat muſt be ſo affected in many different portions. of the be 
hy, guts, at one and the ſame time, according as the 1 
ef: WM alimentary maſh in it's progreſs comes into contact W 
1's WT vith.them. The maſh is fitly qualified to irritate, 0 
ear by its heat; by diſtenſion, as it has air mixt witn 2 
the itz and by it's acrimony, eſpecially from the bile :. 7 
des the circular being, as hath been ſaid, the ſtronger wr 
irs fibres of the two, conquer the other, and render 9 
12); WM the contraction alternate. Had their force been 2:8 
aps equal, as their action is contrary, and as they muſt ny 
the de irritated at the ſame time, neither of them could . 
fact. The circular, by ſtraitening the canal, propel 1 
eit is contents; the longitudinal, by widening and 1 
ger WW ſhortening it, reſiſt propulſion. But as the former 770 
md is moſt powerful, propulſion upon the whole takes 5 
wer place. That propulſion is determined towards the 

chi chick guts, for the reaſons we aſſigned when treat- 

ou ing of the ſtomach; to wit, becauſe the pylorus is 

ce, much lower than the other orifice ; becauſe the 

the WW a«ſophagus paſſes between the fleſhy fibres of the 

rat diaphragm; by which contrivance, the contents of 

low the ſtomach are hindered from riſing towards the 

the mouth in a ſound Rate; the liver, by being in re- 

zer- ſpiration preſſed againſt the wideſt part of the ſto- 

n mach, on the left ſide, urges it's contents towards 

wich W the pylorus; and the valve-like ruga, at the py- 

5 W lorus, extending itſelf ſomewhat into the duodenum, 

-- WW favours their paſſage into the duodenum more than 

ht WH their return into the ſtomach. By theſe means, the 

r in courſe of the alimentary maſh is determined towards 

beſt © the thick guts; and there being in a ſound ſtate, 

i nothing to obſtruct that courſe, the circular fibres 

ver 8 | | in 
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really a double one, with two oppoſite direftions 


| 2 255 0 


Or exe Acrron E 


L 1118 needs propel their content 
XVII. in chat direction. This alternate contraction lf 
bes two planes of muſcular fibres, is the vermicy. 


lar motion of che inteſtinen, Samen walled He 
tie motion. But Er us not imagine chat i 
3s one fimple motion, with one direction, it being 


The term vermiĩeular is the properer of the two. 


Ir effects, or uſe, may be * as doof 


Firtt, 


os 


a thin, white, ſweet liquor, reſembloy 
— called chyle. Secondly, to promote the 
reception of this — into the orifices of the lac. 
reals, and it's propulſion through them towards the 
recepraculum ; z at the fame time affiſting the ab- 
ſorption of other ſubtile fluids through the venous 
tubuli, that open into the cavity of the inteſtines 
While a portion of the tube is widened, the orifices 
both of the lacteal ampullulæ, and the other re 
ſorbing tubuli, are enlarged, and fitted to admit 


their fluids ; and while it is contracting, the fluids 


are urged on towards their deftined places. 

This motion goes on in a feemi regul⸗ 
manner, in a great many different parts of the guts 
at once. It never ceaſes during "ts life of the 

animal, and even continues after death; 'informch, 


that T the ſtomach and inteftines are cut out of 3 


new killed animal, while it is warm, and laid = 
a table, they will appear to move and creep for i 


conſiderable time. And this ſeems d wi] to 


account for perſons — l 
peared to be a Fong wht the inteſtines, 

this motion, continue to urge on frefh chyle into 
the blood, which, by irritating the heart, at length 
_— new v contraRtions, and ſets che blood agan 
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Icu- Ide 2 bees emerged. out. PS: > in- — Wo 
the eeſtines, proceed running along the ferne unity 9 
tit ing together, and forming larger and larger trunks 1 
ing as they advance. In this their progreſs they arrive 3 
ne Il x, and immerge themſelves into certain glands, = 
or gland- like bodies, ſcattered up and down in great "4 
de awnbers upon the meſentery, from whence they i. 
ür! bom their — They are ſoft and ſpungy, co 1 
1d Lered with a cellular — and plentifully * 
a with blood veſſels, which are diſtributed "8 
ing rough their ſubſtance in the moſt exquiſitely _ i 
the MW Wubtile manner; as appears from a figure which "i 
ls. WW RauyscH cauſed to be drawn from a preparation: un 
the this, figure is executed with ſuch art, as to require 1 
ab. ol aſſiſtance of a microſcope to get a right view of . 
ous See his Anſwer to BOERHAAVER's Letter on. bu 
nes, Glands. They have each a pretty large cavity, bun "M 
105 no peculiar excretory ducts F Lacdeal⸗ ſometimes ; 790 
re. WW plunge into one of theſe glands, and emerge again, 51 25 bu 10 10 
mit as on to others in the ſame manner, immerging 3M 
aids d emerging for three or four times. Sometimes CC Y J. 1 
alt icy paſs by ſome of them very nigh, without touch- 22 01-0257 , | 


ing at them. Their uſe is not well known. 
A _ chyle .hath been found more aqueous in a 
lacteals, after their coming out of theſe glands, than 
it was before; and that thin liquors, injected into 
the; arteries that go to them, penetrate into the fe 
and affect the chyle in them; it is highly 5 


At 1 FH 14 170 
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r 1 probable. that they prepare a thin liquor, to be mixed 
e with-che chyle, in order to dilute it, to render it 


lels crude, and more ſimilar to animal nature. They 
ae much larger in the fœtus than in the adult ani- 
mal, and in old age they are xp ſhrank — 
w. pothing. It is War a to a mare 
thar uſe is greater in utero, than after bieth, - 

that is common to the whole — fre, 1 
Krexcept thoſe glands that are concerned in gene- 
2 ration; 


3.3. 


_ | Os. ran ACvtin Es. 


LE e r. ration; as we ſhall obſerve. when we treat of the 
XVII. fœtus. 1 25 


wonsd "After the lafteals have paſſed all the meſenteric 

glands, being now become large, by the frequent 

_ _ adunation of ſmaller branches into larger trunks, 

and therefore few in number, not above four or 
| five, they at length, by their conflux, form one 

„ membranous bag or ſac, called receptaculum chyli, 
variouſly formed in different ſubjects, but moſt 
commonly, it is one undivided ampulla or veſſel, 
about two inches long. It's ſituation is hard by the 

aorta, betwixt it and the right muſcular appendix 

of the diaphragm, and not ſeldom it is produced 

above the diaphragm into the thorax. Into this 

bag, or receptacle, almoſt all the lymphatic vel- 

ſels that come from the various parts under the dia- 

phragm, empty themſelves; by which means the 

chyle there is ſtill farther diluted, and the mixture 

rendered more ſimilar to naturaliſed animal fluids, 

By this dilatation of the lacteals into a ſac, and by 

it's ſituation between the aorta and the appendix of 

the diaphragm, the one inceſſantly beating, the 

other conſtantly playing in reſpiration, the mixture 

of chyle and lympth is effectually forced upwards, 

contrary to it's. gravity, through the canal that 

ariſes from it, called the thoracic duct. This ca- 

nal ſpringing from the upper part of the receptacu- 

lum, much narrower than it, and aſcending through 

the length of the thorax, from which courſe it hath 

it's name, receives, in it's progreſs, lymphatics 

from the œſophagus, ſtomach, lungs, and, in ge- 

neral, from almoſt all thoſe that come within the 

thorax, for the ſame purpoſes as thoſe from the in- 

ferior parts of the body, flowed into the receptacu- 

lum. When it hath advanced as high up as the 

fifth vertebra of the thorax, it turns from the right 

ſide to the left, and aſcending behind the left ſub- 

clavian vein, makes a turn towards it's — 
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back part, and opens into it at it's conflux with LE c T. 


hus we have traced the aliments from their aſ- 
ſumption at the mouth, to their being converted 


into chyle, and ſent into the blood. As there are 


ſuch a variety of actions concurring to promote and 
compleat this effect, and a variety of organs con- 


te jugular: ED 


XVII. 
—, 


cerned, it will, we hope, be agreeable, and not un- 


inſtructive to the beginner, for whoſe benefit theſe 
lectures are chiefly intended, to throw the ſubſtance 


of this whole doctrine into one methodical, ſuccinct, 


and not over contracted ſummary. | Me 
And firſt, our meats after being chewed, and ſo 
mixed with air and ſaliva (the latter a thin ſapona- 


ceous fluid, remarkably promoting fermentation,) 


| are ſwallowed down into the ſtomach, through the 


| eſophagus, where, together with the drinks, which 
| nature prompts us to take in along with them, they 
are to remain ſome time, to undergo the changes 
| to be brought on by the action of that bowel, which 


| changes arè commonly called digeſtion. ” 
During their ſtay in the ſtomach, freſh ſaliva is 
conſtantly poured upon the maſh from the mouth; 
it being obſerved, that we ſwallow down ſome of 
it every third or fourth reſpiration. And the inner- 
moſt, or villous coat of the ſtomach, being pierced 
with arterial tubuli opening into it's cavity, ſupplies 
a thin faltiſh fluid, called liquor gaſtricus, to be 
added to the mixture. This liquor, as well as the 
ſaliva, is already aſſimilated to animal nature, having 
| undergone circulation and ſecretion, and therefore 
renders the whole leſs crude, than otherwiſe it would 
The alimentary mixture thus compoſed, were 
there ho other cauſes applied to it, by remaining in 
ſo warm a place, warmer than the atmoſphere under 
the equator at mid-day, would be macerated, the 
fluid parts penetrating through the more ſolid, and, 
in ſome 'meaſure, diſſolving ſuch as are ſuſceptible 
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LE Cr. of ſolution; ſuch as ate aceſcent would turn acid ; 
XVII. if liable to fermentation, they would begin to fer- 
— ment; if putreſcible, they would begin to putrefy; 


heat not exceeding a certain degree, and the pre. 
ſence of air, necefarily promoting theſe changes: 
and, upon the whole, attenuation, intimate mix- 
ture, and rarefaction, muſt needs be produced; the 
latter being greatly promoted, not only by the com- 
mon air in the mixture, but by air generated in fer- 
mentation, or putrefaction, expanded by the heat 
of the ſtomach. And hence in digeſtion the ſto- 


mach ſwells. 


But, beſides the effects of heat and moiſture, there 
are other conſiderations to be taken in. The ſto- 
mach is furniſhed with a muſcular coat, conſiſting 
of two ſets of fibres of different directions ; the one, 
upon the whole, circular; the 6ther moſtly longi. 


| tudinal. The former are the ſtronger of the two, 


If theſe two ſeries act jointly, they muſt cloſely em. 
brace and compreſs the contents, and urge the er. 
pulſion of what can be moſt readily expelled. If 
they act ſeparately and ſucceſſively, there will be 
produced a kind of vermicular motion, like that in 


the inteſtines, though much weaker, and leſs con- 


ſpicuous, as the mulcular fibres in the ſtomach are 
much thinner ſpread in proportion to it's capacity, 
than thoſe of the guts. By this vermicular motion 
the contained maſh muſt be, in ſome meaſure, agi. 
rated, the intimate mixture, the inteſtine motion of 


it's parts, whether in the way of fermentation or 


putrefaction, and, of courſe, their attenuation, be 


ſomewhat increaſed. 


But the ſame ends are much more briſkly pro- 


moted by the action of the muſcles, that are con- 


ſtantly employed in reſpiration. When we inſpire, 


the diaphragm preſſes down the liver upon ti 


itomach ; when we exſpire, the muſcles of the ab- 


domen preſs up the ſtomach againſt the liver. This 


reciprocal action, being repeated above a thouſand 
| | times 
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few pulſes can make little or no impreſſion, yet by 


| breadth long, ) it receives the pancreatic juice and 
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times in an hour in the moſt ſedentary life, muſt LE Cr. = 
have a very conſiderable effect in the ſpace between XVII. fe. 
any two meals, to heighten the intimate mixture Cas. 9 


and attenuation of the alimentary maſh, and pro- 
mote the expulſion of it's moſt concocted parts 
through that orifice of the ſtomach, which yields che 
leaft refiſtance, to wit, the pylorus: and the fuller 
the, ftomach is, the greater will theſe effects be. 

Nor is the continual pulſation of the aorta, and 
other large arteries in the neighbourhood, to be al- 
together omitted in this account, as a cauſe con- 
ſpiring with the other already mentioned. If a 


their frequency and uninterrupted repetition, fome 
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effect, not inconſtderable, muſt be produced. 1 9 ; 
By all theſe operations, which in ſome meaſure 5 
go on together, the moſt fluid and moſt attenuated 1 


parts of the contents of the ſtomach, muſt be gra- 
dually, and in ſmall quantities together, expelled 
through the pylorus into the duodenum. 

This inteſtine, the firſt of the ſmall ones, being 
wider tkran the reſt, and at it's beginnings ſmooth, 
and free of wrinkles in it's inſide, can there but 
little retard the paſſage of what is ſent into it. 
About it's middle (ſuppoſing it to be twelve fingers 
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tlie bile, which open into it's cavity at one orifice; 
and therefore are mixed together before they make 
ay farther progreſs. The bile is twofold ; to wit, 
the cyſtic, the more viſcid, bitter, and acrimonious 
of the two, upon the account of it's remaining ſome. 
time in the gall-bladder ; the hepatic, ſweeter, and 
more aqueous, as flowing conſtantly from the liver 
into the inteſtine : but they agree in their principal 
properties, being both highly penetrating and ſa- 
ponaceous, and though not actually alcaline, yet 
tending much that way; quickly ſuſceptible of pu- 
tefaction, and ready to promote that diſpoſition in 
any fubſtances fs incorporated with. The quan- 
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Lz er.tity of bile, including both kinds, muſt. be very 
XVII. large, conſidering the vaſt bulk of the liver. By 
way — it's penetrating, ſaponaceous quality, it farther dif. 


ſolves, and intimately mixes the different parts of 
the alimentary maſh together: and by it's tendency 
to putrefaction, it renders the chyle leſs aceſcent and 


crude than it would be otherwiſe. The pancreatic 


Juice is, in every reſpect, of the ſame nature and uſe 
with the ſaliva, but in much greater quantity, the 
pancreas being larger than all the ſalivary glands 
put together, and ſituated in a warmer place, to 


cheriſh and promote ſecretion. It ſerves, beſides, 


to temper the viſcidity and acrimony of the cyſtic 


© bile, as they are mixed together upon their bein 


firſt poured into the duodenum. So that, wit] 


reſpect to the efficagy of gadventitious juices, the 


alimentary maſh is, Höfe ſtrongly acted upon in 
the inteſtines, than 1n the ſtomach. | 
The coats of the ſmall inteſtines are pretty much 
the ſame with thoſe of the ſtomach. The principal 
difference is, firſt, that the innermoſt or villous, 
being in many places of . greater extent than the 
other coats, there are more frequent rugæ, or fur- 
rows, called here valvulæ conniventes, than in the 
ſtomach : the villi are more conſpicuous and thicker 
ſet. Hence there is occaſioned a greater remora 


to the progreſs of the contents, and a greater quan- 


tity of a ſubtile fluid, anſwering to the liquor ga- 
ſtricus, is poured upon them from the arterial tu- 
buli, opening into this coat, during their paſſage 
through the great length of the circumvolutions of 
the inteſtinal canal. Secondly, the muſcular fibres 
are thicker ſpread upon the walls of the narrow in- 
teſtines, than thoſe of the capacious ventricle, and 
therefore act more ſtrongly. Hence the vermicular 
motion, called in the inteſtines periſtaltic, is more 


conſpicuous and effective than in the ſtomach. 


Moreover, the inteſtines being fo very long, while 
their cavittes are very narrow, . this alternate _ 
8 | | OI 


by and by. The lacteal veſſels are every 
furniſhed with valves, which allow the chyle a free 


nuR SMALL Gurs. | 
of widening and conſtriction in ſundry portions of Lx 


the tube, muſt needs, by agitation and preſſure, XVII. 
produce a greater change on the contents, in point 


of attenuation and thorough mixture, than can be 


brought about by the mechaniſm of the ſtomach. 
But this vermicular motion isg beſides the prin- 
cipal efficient cauſe of the propulſion of the fineſt 
and moſt elaborate parts of the inteitinal contents, 
called chyle, into the lacteals. While the longitudi- 


nal fibres act in any portion of the tube, that por- 
tion is ſhortened and widened ; by which means the 
orifices of the lacteal ampullulz, and other abſor- 


bent tubuli in that portion, are opened, and their 


fluids ſucked in. And when the circular fibres 
exert themſelves, that ſame portion of the gut is 
contracted in it's diameter, and in ſome meaſure 
lengthened; whereby the juices are ſqueezed far- 


| .ther through the tubuli which admit them, on their 


way to the blood: at the ſame time the feces are 
propelled towards the thick inteſtines. 

The lacteal ampullulæ, if LI BERKHux's obſer- 
vations are credited, receive extremely minute ar- 
terial tubuli, carrying a liquid much more ſubtile 
than red blood, ariſing from the meſenteric arte- 


ries, which open into their cavity. So wondertully 
bollicitous is nature to mix juices highly attenuated, 


and thoroughly aſſimilated to animal nature, with 
the new-made chyle, to dilute, and render it leſs 
ſtrange to the blood, with which it is to be mixed 


where 


paſſage towards the meſentery and receptaculum, 
but prevent it's being beaten back towards the in- 
teſtines. In their progreſs becoming fewer and 
larger, by ſmall branches uniting into more capa- 
cious trunks, they are plunged into the meſenteric 


glands, emerging again out of them. Within 
theſe glands there is reaſon. to believe the chyle is 
farther diluted and attenuated. From thence in 


R 3 their 
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L z e 7. their progreſs the ey are all united into one large fac, 
XVII. or receptacle, firſt diſcovered by Pxceuer, 1 
— this receptacle almoſt all the lymphatics under the 

diaphragm diſembague themſelves, ſtill farther to 
thin the chyle. From this. fac ariſes the thoracic 
duct, which aſcoding through the cavity of the 
breaſt, tranſmits it's liquid to the left ſubclavian 
vein, after receiving 1n it's paſſage lymph from al 
moſt all the parts of the thorax. _. 

From which view of chylification it plainly ap- 
| pears, that one principal intention of nature, 
through the whole of this important function, is 
to render the chyle, which is from time to time 
gradually to be added to the maſs of blood, to re- 
pair it's waſte, and ſupport life, of a piece with, 
and fimilar ta the mais itſelf; as almoſt every 

thing which is foreiga to it, if ſuddenly mixed with 
wg 3 apt. to produce dangerous, ande auen fatal 
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the inteftines. 


L c TY > _—_ laſt of 1 we 
proceed to conſider what becomes of the 
goss exhauſted part, and, as it were, the caput mor- 
tuum of the alimentary maſh, and ex 2 the 
ſtructure and functions of the thick in 
Ihe ileum, the laſt of the ſmall guts, termi- 
nating near the right kidney, opens into the colon, 
at it's junction with the cæcum. By the latter 
name we underſtand with the ancients not the 
worm-like appendix, which is too ſmall to be 
numbered amongſt the thick guts, but that ſhort 
wide fac, the head of the colon, from which the 
appendix. hangs. This fac is about three inches 
Jang ; it's diameter is about thrice as large as that 
of che ſmall inteftines : it is ſituated under gh 
| right 


verſely tg, the left under the gall- bladder, which it 


whole abdomen, ſometimes aſcending, ſometimes 


| it's courſe, if the length of the body is regarded, 
and os coccygis, begins where the laſt curvatures 
of the colon end, and is terminated at the anus. 


courſe of the thick inteſtines, we come to conſider 


| the contents of the ſmall inteſtines are allowed a 
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right kidney, and hid by the laft convolutian of the LE. 
ileum, The appendix, we have mentioned, ariſes XVIII. 
laterally from it's bottom, is about the ſame 
length, but very ſlender; it's diameter commonly . 
not exceeding a quarter of an inch. It's termina- 


tion is ſhut, and it fluctuates looſe. | 
The colon from it's origin makes a lage uss 

upwards as far as the liver, then proceeds tranſ- 

touches; under the bottom of the ſtomach, towards 4 N Ft 

the ſpleen, and the left kidney, to which it is 

faſtened ; from thence paſſing, it makes ſeveral 

turns, the whole of them pretty much in the 

figure of a capital S inverted; then terminates in 

the rectum. So that it ſurrounds in a manner the 


deſcending; hence it happens, as BAR THOLIN well 
obſerves, that one ſtool often is ſucceeded immediate- 
ly by another: by this contrivance, likewiſe, the 
æces are longer kept, and hindered from being 
every now and then indecently voided. | 
The rectum or ſtreight gut, ſo called, becauſe 


is ſtreight, though it is bent backwards and for- 
wards, humouring the direction of the os ſacrum, 


After thus deſcribing the general ſituation and 


eachof them more particularly. And we ſhall firſt take 
notice of a remarkable contrivance at the jun&fon 
of the ileum with the colon and cæcum, by which 


free paſſage into the thick ones; but all regreſs or 
retropulſion from the latter into the former is ef- 
fectually hindered and ſtopt. This is called val- 
vula Bauhini, from CAs PAR BAuHIN Us, who hath 
aſſed for it's diſcoverer ; ſometimes valvula Tulpii, 
Xcauſe Tur plus; in his obſervations, hath given 

= on a good 


\ 


Y or wrt nen urs, 
Lor. a good deſcription of it; and gften valvula coli. 


XVIII. This valve is conſtructed in th 


© 


—— The ileum opens into the beginning of the colon, 
7 . ugat it's origin from the cæcum, ſomewhat oblique- 
2 nao 658 from below. upwards, but nearly at a right 


i | angle; and opens in ſuch a manner, as to extend it. 
1 | ſelf ſome way within the common cavity of the 
oh cæcum and colon, carrying along with it, and 
0 $14 cloſely united to it, all the coats or membranes of 
= the colon, the moſt external only excepted. Thus 


reinforced, the ileum opens into the common cavity 
of the two thick guts, not with a circular patent 
orifice, but with a rima, like a mouth, which hath 
two produttions like lips or valves; one lower and 
larger, towards the cæcum; the other higher and 
leſs, towards the colon. Through this rima or 
mouth, at the opening of the ileum, it's contents, 
being pretty fluid, eaſily make their way, ſhoving 

| aſide: the valve-like productions; and falling by 
their gravity into the cæcum, the bottom of which 
is lower than the opening of the ileum. In the 
courſe of the propulſion of the contents of the 
cæcum onwards into the colon, the inferior valve, 
being large enough to cover the whole opening of 
the ileum, is preſſed againſt it, and ſhutring it et- 
fectually, determines the courſe of the contents 
paſt the orifice of the ileum into the colon. The 
Woe and leſſer valve, in ſome meaſure, prevents 
the admiſſion of the contents of the colon from 
above downwards into the ileum ; but as the con- 
ftant tenor of the propulſion of the inteſtinal con- 
tents is from the pylorus to the anus, no doubt the 
Inferior and larger valve is the chief ſecurity. And 
ſo completely does this contrivance anfwer it's end, 
that neither water nor air, thrown into the rectum, 
can be made to paſs into the ileum, without re- 
markable violence. It's effect in the animal ceco- 
nomy is very ſalutary. For as the contents of the 
inteſtines begin to putrefy, and become fœtid in 
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the cacum, by their being retarded there, both Lx O +, 
upon the account of it's capaciouſneſs, and the al- XVIII. 
moſt perpendicular aſcent of the colon it's conti Cynny 


nuation, if their repulſion into the ileum was not 
effectually hindered, the chyle in the ſmall guts 
would be tainted with putridity; and even excre- 
mentitious matter would often be thrown up at the 
mouth in obſtinate coſtiveneſs ; whereas not ſo 
much as a fæcal halitus can get that way in a ſtate 
of health; though ſtools ſhould be wanting for ten 
or twelve days together, as happens in a common 
way to many. = IHE 
The ileum opens into the colon, as hath been 


| obſerved, at it's junction with, or origin from the 
| cxcum; and that being much wider than the ſmall 


inteſtines, and at the ſame time lower than the im- 


plantation of the ileum, the contents muſt in ſame 
meaſure ſtagnate there; eſpecially as the colon 
| from it's origin mounts in a manner perpendicular- 


ly, as far as the liver in the right hypochondre. 
By ſtagnating in ſo warm a place, their putridity 
Increaſes there, and they acquire the fæcal odour, 
which is not obſerved. in the contents of the ſmall 


| guts. They likewiſe become leſs fluid, and more 


confiftent, by the reſorption of the more liquid 
parts through the lacteals, and other bibulous veins, 


ſtill continuing. That there are lacteals through 


the whole colon, though much leſs numerous than 
in the ſmall guts, yet more frequent than is com- 
monly. believed, the celebrated Dr. SwWENKE hath 


| confirmed in his excellent Hzmotologia, by a me- 


morable obſervation. A ſoldier was killed by a 


$ muſket-ſhot, - ſoon after eating a plentiful meal; 


the bullet had deſtroyed the left clavicle, with the 
veſſels. under it, whereby the thoracic duct, near 
its inſertion in the ſubclavian, was compreſſed, and 
of chyle through it ftopt. Upon open- 


ing the dead body, innumerable lacteals appeared 
through the whole extent of the colon, to it's ter- 
| | mi- 


4 


20 


Or TAI TRlexk Gurs, 


Le r. mination in the pelvis. From which appearang, 
XVIII. ſeen by himſelf and other phyſicians and dende 
ich him, the author, with his uſual judgment 


and ſagacacity, infers the great value and. utiliy 


of nutritive 5 


The vermicular appendix of the cæcum would 
appear to be of more remarkable uſe in the fœtus, 
than in the born animal, it being conſiderably 
larger, in proportion to the reſt of the body in the 
former, than in the latter. In the ripe foetus, then 
s always found more ar leſs meconium in it. Bu 


as profeſſor Monxo never found . it diſtended 
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with that ſubſtance in any foetus he had opened, he 
juſtly concludes, that it's principal uſe is not { 
bach to ſerve, as a receptacle for meconium, as by 
the numerous glandular outlets in it's cavity, tg 


lubricate the membranes and contents of the ca · 


cum, into which it opens, as well as it's own, in 
order to facilitate the prapulſion of the fecal mat. 


ter, and prevent it's adheſian to the coats of the 


cæcum, and it's own, where it muſt ſtagnate longer 
than it had hitherto ſtagnated any where in the in- 
teftinal tract. This uſe takes place likewiſe in the 
born animal; and beſides, in obſtinate coſtiveneſs, 
by affording more room or ſtowage for the con- 


geſted faces, it renders that complaint more eaſy 
to be borne, and leſs detrimental, than otherwiſe it 


The cæcum and colon, beſides having a ſtronget 
muſcular coat than the ſmall inteſtines, are fur- 
niſned with three ligament-like bands, running 
lengthwiſe on their outfide, dividing their ſurface 


into three ions nearly equal. Though theſe 


appear like ligaments externally, they are made up 
bn their inner ſtructure of true 2 fibres, and 
ſtrengthen the longitudinal fibres of the muſcular 
goat. As they are than the proper coats, 
they keep them drawn up into folds or wrinkles. 


| | Through 


S 


VE 3 2 He wwe ww—- 


ther, leſt it ſhould give way in the efforts of egeſtion. 


AND FEaRCES 


« 


its of the terreſtrious part of the ingeſta; of the 
membranous, fibrous, cartilaginous, and bony 
parts, that could not. be ſufficiently broke and com- 
minuted by the ſtomach or inteſtines, ſo as to be 
taken up by the lacteal and other abſorbing veſſels; 
the recrements of the bile, and mucus furniſhed by 
Peyen's glands, all mixed together. The cauſes 
of it's propulſion are the ſame as in the ſmall guts; 
to wit, the action of reſpiration, and the periſtaltic 


| motion of the inteſtines themſelves. But it's courſe 


is lower than in the ſmall guts, upon the account 
of it's thicker conſiſtence, the aſcent and windings 


| of the colon, the remoras it meets with from fur- 
| rows within the tube, and the great ſtop from hard 


feces in the rectum, pent up by the ſphincter ani. 


| The putridity is increaſed as it goes on; and ay 
| putrefaction generates air, the colon is commonly 
found diſtended with flatulency. 


The whole is 
gradually more and more exhauſted and robbed of 


| it's moſt fluid parts, And, as we mentioned when 
| treating of the liver, what putrid miaſmata are ab- 


ſorbed by the meſocolic veins, are determined finally 


into the vena portarum, to contribute towards the 


» — 


rancidity and putreſcent diſpoſition. of the bile; ſo 


| that here even the feces. which are upon the point 


of bein 2 altogether out of the body, are 
rendered uſeful, and made ſubſervient to the per- 


ſection of what is left behind. 


The rectum begins in the pelvis, where the laſt 
curvatures of the colon end. It's muſcular coat is 
much ſtronger, than in the other inteſtines. The 
ligament-like bands, which in the cæcum and co- 
lon are collected into three portions, are ſpread 
equally over it's ſurface; a wiſe precaution of na- 
ture, that no part of it may be weaker than ano- 


Into 


uro ugh theſe inteſtines is propelled andurged nL x c 7. 
the remainder of the alimentary maſh, after having XVIII. 
e the action of the ſmall guts. It con- ; 


252 Or Tne Trick Gurs, 3 
Lx cr. Into this inteſtine the fæcal matter, now conſiſteh, 
XVIII. and ſhaped by the cylindrical cavity of the colon, 
Lo (eſpecially in it's laſt curvatures, where it is mort 
uniform, and not ſo much diſtended by flatulency) 
is received, and accumulated therein, until, ; by 
it's increaſed bulk, weight, and - acrimony, it be. 
comes troubleſome, and would prove hurtful, if 
longer retained. Then it is expelled by the muſ. 
cular powers furniſhed for that purpoſe : and ſtrong 
powers they are, and admirably fitted to anſwer 
their end. | oy | Z 5 
In the firſt place, whatever influence the mind 
or will has over the ſphincter ani, to keep it con- 
trated, is diſcontinued, that it may be the more 
eaſily forced open; while the longitudinal fibres of 
the inteſtine exerting themſelves, make an effort to 
ſhorten and widen it, thereby hindering it from 
being thruſt out at it's lower extremity, in which 
they are ſtrongly aſſiſted by the muſcles called le. 
vatores ani. Theſe ariſe, one on each ſide, with a 
broad origin from part of the oſſa pubis, ileum, 
and iſchium; and deſcending with converging 
fibres, embrace the lower part of the rectum, and 
are inſerted into the ſphincter ani. From which 
origin, courſe and inſertion, it is evident, that they 
pull the rectum upwards, at the ſame time ſerving, 
in fome meaſure, to open the ſphincter. While 
all this is doing, we draw in air with a ſtrong el⸗ 
fort of inſpiration, and retaining it, by keeping the 
mouth and glottis ſhut, we forcibly actuate, at one 
and the ſame time, both the diaphragm and muſcles 
of the abdomen, quite differently from what paſſes 
in reſpiration, where they act alternately, and pro- 
duce oppoſite effects; but in the function we ar? 
deſcribing, they are made vires conſpirantes; the 
colon, rectum, and the contained fæces, by their 
Joint action, being put as it were between two 
preſſes. By this effort, with the concurring power 
of the circular fibres of the rectum itſelf, the fæces 
_ _ | are 


— 58 i 
Nn. 


0 Eo 
STE e 
* 


r 
— e 4 al 
Pre 3 


3 8 e 98 
n 
_ > * + 
2 * N 1 
2 > gon _ C hs — 
III 3 
Le ie ee EN 
A — — 
een! — 


2 
— nr ref ge I — . 8 2 


_ 
* v _ 
— r wo 


——— 


4 - — — ſ— . 
— yy ue ay rpc — 


dt! am 
_—— N 
. 
I \ 
\ 7. 1 £ 
oe . 
33 4 by 
4 7 
3, + b+ 
"A *, * ö 
1 > \ 
6 7 g 
4 4&3 
r P 
1 2&6. 
ls XY 
_ ; 
By 
3 
«a» Þ - 7 
1 L. 
n 
q 1 
4 
+1 .- 
35 
5 7 
. 
„ > 
75 
. 1 
. 1 
» 4541 
*%y 4 
2.8; 
x « * 71 
f 4. 
* 
. 
27 * 5 
9 * i 
2 45 
. 1 
we * 5 p 
* * 5 
: 1 . 
r 'v 
« 1 : b 
7 . 5 
7 * 4 + f 
| - 0 
_. . 
£1 + 14 > 
* NY 4 
+) ' 4 
* 4 a2 
» | n 
+ 7 
1 a * 
* 7 
8 > 7% 
ol 1 +9 
vi = 
e I 
= „ U 
19 
9 Y 5 
9. i 
18.3 
N = = 
. i 
TIN Wy tf 
. * 1 & 
- 
oF $7 
7 & =” 
11 
-1 MW al 
j 1 
* 1 i» 
N 1 = 
_ 7 
ſ 4 "8 
i: 8 1 
o > Bs. 2 
2 4 
: 419 
+ 
„ 
7 * 1 i; 
. 7 8 
þ K . 
* ; = 
8 
is 8. : 
$M: . 
4 
1 
. 5 
„Ie mg % 
s 3+: N 
8 1 $ 1 
7 4 FH 
ern N 
14 
. 
42 1 
_ 
1 
* * i 
» bt k 
» 
© £4 de 
* 7 q p 
þ 41 
" 
r 
BR. > 
4" 48] bo 
$222 Þ 
_ 7... 
bi BY 
A . 
? * 
- * +348 
5 
: * 
' 
1 


AND Fæ es. 2 
are expelled, and the ſentient principle ſet at LEO. 
eaſe: which being done, the muſcles concerned in XVIII. 
the effort ceaſing to act, by the reſtitutive power Cys, 
of the ſphincter, and the elaſticity of the parts, 
the natural ſtate is reſtored. | Sens 
We ſhall now, agreeably to our plan, touch up- 
on ſome diſtempers, whole ſeat is principally in theſe 
parts, the ſtructure and functions of which we 
have been deſcribing. The firſt we ſhall conſider 
is diarrhea, or looſeneſs. 5 
Diarrhœa is a frequency of over thin ſtools. If 
WE ſtools are of a proper thickneſs and conſiſtence, 
mind they ſcarce can be frequent; and even if they were, 
con · ME they could not properly be ſaid to conſtitute looſe- 
more neſs. 5 | | | | 
res of The matter of diarrhoea is every thing that can 
ort to come into the rectum, and be expelled out of it, 
from WW fo as to conſtitute liquid ſtools. The alimentary 
which WW maſh, compoſed of our meats and drinks, whether 
ed le- ¶ crude or concocted; the gaſtric and inteſtinal ſuc- 
vith a cus; the other juices that flow into the inteſtines, ' 
lum, to wit, faliva, bile, the liquor of the pancreas, 
erging and the mucus from PE VER's glands, and other 
„ and Wi folliculi. | | 
which Beſides all theſe, ,there may be blood from 
it they broken, eroded, or dilpted veſſels in the alimentary 
rving, canal; pus or ichor, either from abſceſſes or ulcers. 
While there, or by metaſtaſis from other parts; as from b 
1g ef. abſceſſes of the liver, lungs, &c. 7 
ng the And laſtly, the general maſs of blood and hu- 1 
at one mors may be fo fuſed and colliquated, as to run = 
wſcles off by the inteftines through the inhaling tubuli 
paſſes there, and kill the perſon by mere inanition. This 
d pro- colliquation may be brought on by particular diſ- 
ve are WW eaſes by way of criſis, by improper diet, by pur- 
the gative medicines, or poiſons. | ER 
y their So that the general cauſe, or cauſa proxima, as 
two WW phyſicians ſpeak, of diarrhoea, is the i 
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 Disrasts or. 


EL EC +, which, by it's quantity or acrimony, of both 
XVIII. ftimulate the rectum, ſo as to be expelled by th 


3 
But the cauſes of particular diarrhœas, ate al. 
moſt infinite. For the enumeration of their diffe- 
rent claſſes, we muſt refer you to practical authors, 
The general indications of cure in diarrhcea are, 
firſt, the carrying off, or turning another way the 
matter of ftools. This is done by 

.  Vomits, which pump the matter of diarr hog 
upwards, to be expelled out of the ſtomach ; there. 
by preventing it from falling upon, and being ac- 


cumulated in the inteſtinal tube. Therefore vomits, 


prudently adminiſtred, are ene of the chief reme- 
dies of looſeneſs. Or by 


Purgatives of almoſt every kind: by their ope- 
ration the matter of diarrhoea being drawn pleati- | 


fully off, the arterial tubuli, which bring the ſerous 
humors into the bowels, are left at freedom to con- 


tract themſelves, and prevent the accumulation of | 
more. Hence, phyſic is moſt commonly ſucceed- 


ed by coſtiveneſs. But ſome cathartics leave a 
more remarkable aſtringent effect behind them than 
others; as rhubarb and myrobalans. | 3 
Sudorific, or diaphoretic medicines, likewiſe turn 
off the matter of diarrhœa towards the pores of the 
ſkin, and contribute towards the cure. Hence the 


Hippocratic maxim, cutis raritas avi denſivas; 


and vice verſa. 


Diuretics may likewiſe have ſome effect that 
way, by carrying off ſerum by urine, which other- 


wiſe would contribute to make up ſtools. 


The ſecond general indication of cure in diarrhœa, 


is to take away the irritation of the rectum, and it's 
effects. This is done, firſt, by carrying off the 
irritating matter in the way of evacuation, of which 


already. Secondly, by conquering acrimony, ei- 


ther by ſpecific antidotes, if the particular kind of 
acrimony is known, as by terreous abſorbent me- 
| dq 
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Fines, if it proceed from acid; by acids, if from Lx er. 
an alcaline putrid cauſe, &c. or by the general way XVIII. 
of ſmooth mucilaginous or oily aſſumpta, to blunt 
and, as it were, ſheath it, And thirdly, which is 
the moſt important of all, by taking away the 
ſenſe and effects of irritation, while the cauſe re- 
mains. This is brought about by a prudent uſt 
of opiates. And therefore they are highly uſeful 
to check diarrhœas, if it were upon no other ac- 

xd WM count, than to gain an immediate truce ; thus pre- 

re- venting the farther bad conſequences of the diſtem- 

c- WF per, until the radical cauſe is levelled at, and de- 

ts, W moliſhed. 


* 


ge- The laſt general curative indication in diarrhceas , , 
is anſwered by medicines, called aſtringent or bind- 
e. ing. Theſe are ſuch, as either incraſſate the ani- 


i- WF mal juices, and thereby prevent or diminiſh their 
us WM influx into the cavity 1 the inteſtines, through the 
n. inhaling veſſels; or they are of ſuch virtue, as to 
of make theſe veſſels contract their diameters, and fhur 
d. their mouths. And not a few poſſeſs both theſe 
a powers in ſome degree. Of the former claſs, ar- 
an dent ſpirits, allum, ichthyocolla, are the chief. 
| The materia medica furniſhes great plenty and 
'n Wl choice of the latter; as chalybeats, jeſuit's-bark, 
he rhubarb, (eſpecially when toaſted) nutmegs, plantain, 
ne tamariſc, cinnamon, tormenſill, biſtort, &c. 


F Coftiveneſs, the oppoſite extream to diarrhœa, 
is the voiding of too hard fæces, exerciſed at too 

at great intervals of time. | 

It is often, and indeed moſt commonly, occaſioned 


by mere vigour of conſtitution, and ſtrength of the 
: concoctive powers, eſpecially thoſe of the inteſtines, 
8 by which the fæcal matter, being highly exhauſted 


je of it's fluid parts, becomes both ſmaller in quan- 
h tity, and of harder conſiſtence, and is therefore 
* the longer retained, and expelled with the greater 


f difficulty. | 


* EX | T 


256 


Cn ad 


Lor: It is prevented by a cooling, lubri 
XVIII. ing diet, conſiſting of chocolate, fr 


DisRASsES OR 


' broths 
ſmooth pot herbs, oil, butter, ſugar, malt liquor, 
cyder, &c. Het a OW uno 


Moderate cathartics, ſuch as leave the leaſt | of 1 


coſtive diſpoſition after their operation, ſtave off its 
bad conſequences for a time. When it is extreme, 
emollient clyſters, with much oil, and a due addi- 
tion of ſtimulating ingredients, eſpecially thoſe of 


the ſaline kind, repeated as occaſion may require, 


are the moſt certain remedies. ONSET 
Riding, and living at ſea, create and increaſe 
coſtiveneſs. 82 85 
Teneſtmus is a continual needing, or provocation 
to go to ſtool, when no fæces can be voided. - It is 
cauſed in general, by whatever creates continual 


uneaſineſs in the rectum; as external preſſure from 


a calculus in the bladder; or from the head of the 
foetus at the approach of birth: theſe by preſſing 
the oppoſite walls of the gut into contact with one 
Another, produce the ſame ſenſation, as if there 
were a troubleſome maſs within it's cavity, and 
create an inclination to get rid of it. It is a fre- 
quent concomitant of diarrhoea from the acrimony 
of the feces. If there is no ſtronger cauſe at the 
bottom, when the principal diſtemper 1s conquered, 
either by nature or by art, the teneſmus being but 
a ſymptom, evaniſhes of courſe. But if it continues 
Jong, and never altogether ceaſes, even indepen- 


dently on diarrhoea, though it ſhould remarkably 


P 


"abate now and then, it is for the moſt part pro- 
duced by an excoriation of the, gut; which, if 
not healed in time, may, and often does, become 


or ulcerated part, JÞ .of it's innermoſt. coat, 
: robbed of it's mucus, and acutely ſenſible, as all 


at 7 / a confirmed ulcer. 2 as fxces touching the fridged 
5 ib 


- ſores of that kind are, create perpetual irritation 


and teneſmus. This is a much more frequent di- 
ſtemper than is commonly imagined ; and is. — 
| TED often 
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often overlooked by E Who, by treat- L + o 1. 


ing it as a common 


worſe. The cure ſhould be attempted by healing, 
balſamic, and anodyne'medicines, applied chiefly in 


clyſters; and ſuch a diet ſhould be directed, as is 


both ſmooth, and apt to produce the leaſt quantity 
of feces poſſible : as broth; eggs; the fineſt flour 


bread or puddings, jellies, &, _ 
- Hzmorrhoids, or piles, is the diſtenſion, or 


varix of portions of the hæmorrhoidal veins, at 


the verge of the anus; ſometimes external, to be 


ſeen and felt, ſometimes internal, within part of 


the ſphincter. Theſe veins, ſo called from their 


being the ſeat of this diſtemper, anſwer to the ar- 
— — the ſame name, which is a branch of the 
Herior meſenteric, whoſe ramifications, with their 
correſponding veins, are diſtributed to the rectum, 


and contiguous parts. Their diſtenſion is created 


by fæces, in the effort of egeſtion, compreſſing 
the venous branches within the end of the rectum 
and ſphincter, thereby hindering the reflux of the 


venous blood into the principal trunk, while the 


arterial canals keep conſtantly ſupplying their quota 
every pulſation, being more at liberty ; and having 
their fluids propelled through them with greater 


force. By this means the venous twigs, exterior to 
the gun. _ compreſſion, are ſurcharged with 
d accumulated in them, and dilated into tu- 


dercles. Hence the habitually coſtive are ſubje& 
to hæmorrhoids. Their firſt appearance is com- 
monly in ſtraining for a hard ſtool: the vein, one 
or more, is ſuddenly diſtended into a globule, with 
great pain; in ſome days it either diſappears, reco- 
vering it's tone, or burſts and bleeds, which gives 
conſiderable eaſe. Not ſeldom a flux of humours 
ing brought upon the part, permanent tumors 
ve formed, which, by ſuppurating, lay the foun- 
dation of a fiſtula, The prevention, and, in a 

: great 
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liarrheea, with vomits, rhu- XVIII. 
barb purges, and aſtringents, render matters much. 
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DiszasEs or THE INTESTINES. 
Le r. great meaſure, the cure of hæmorrhoids, or piles, 
XVIII. conſiſts in rendering the body, by a properly regu- 


lated diet, neither over coſtive, nor over ſoluble : 
for even looſeneſs will bring them on, where there 
is a remarkable diſpoſition that way; the frequency 
of efforts of egeſtion, though moderate, becoming 


equivalent to a few ſtrong ones. To prevent great 
ſtraining, where the fæces are extreme hard and 


dry, nothing can be done better, than to inject into 


the anus by a ſyringe an ounce or two of linſeed, 


or ſweet almond oil, a little before one attempts to 
o 6 ſtopk. Fee | 
The laſt diſeaſe we ſhall now conſider, is fiſtula 
in ano. It is an abſceſs upon the verge of the anus, 
with one, or more narrow ſinuſes, like a pipe 
whence it has it's name. Nature hath placed much 


fat all around the extremity of the rectum, and it's 


ſphincter, that there may be left the greater free- 
dom for expelling the fæces. All abſceſſes are 


formed, and all ſinuſes run in the tunica, or mem 


brana adipoſa, as was obſerved in the introductory 
lecture. Now, if an abſceſs is formed near the 
anus, the contained pus being in egeſtion preſſed 
quaquaverſum, will be apter to form burrows, or 
ſinuſes there, than almoſt any where elſe in the 
body, running this or that way, where it meets 
with the leaſt reſiſtance. Theſe ſinuſes are com- 


monly lined with callus. In order to a complete 


cure of the fiſtula in ano, every ſinus ſhould be laid 
open according to art, from it's beginning at the 
original abſceſs to it's termination; which being 
done, they are to be cleanſed and healed up like 
common abſceſſes. | | . 
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II éinteſtinal fæces, we come next to conſider XIX. 
thoſe organs, which ſeparate and throw off another 
incipal excrementitious matter, to wit, Urine. 

The firſt of which is the renes or kidneys. 
he kidneys are two pretty ſolid glandular bo- 
dies, ſituated in the poſterior part of the cavity of 
the abdomen, on each fide of the lumbar vertebræ, 
j between the laſt falſe rib and the oſſa iliaca. The 
4 WW right kidney lies under the great lobe of the Jiver, 
che left under the ſpleen, and therefore is higher. 
. They are commonly about five inches long, about 
re Wl three broad; and one and a half thick. They are con- 
n- WM nefted with the colon, duodenum, liver and ſpleen, 
ry by the productions of the peritonæum. 
he They are in ſhape not unlike a 4 bean, their 
80 grcumference being convex op one ſide, and con- 
or cave on the other. The ſide is turned to- 
te vards the vertebræ. 
es 1 The kidneys are ſurrounded with a looſe cellular 
m- texture, in which there is much fat. This likewiſe 
re inveſts the renal arteries and veins. The proper coat 
ad or membrane of the kidneys is double, being com- 
che WY poſed of two laminæ, betwixt which there is a very 
ng fine cellular texture; the external lamina is ve 
ike thin, and only ſurrounds the body of the kidney: 

de internal one penetrates every where by numer- 
ous elongations into the ſubſtance of the kidneys, 
from which it cannot be ſeparated without tearing. 
The ſurface of the kidneys is ſmooth, even and 
uniform in adults. In the foetus, and young chil- 
0 dren, jt is in a manner divided into ſeveral lobes and 
tubercles, almoſt as in the cow kind. 
ö | S a | = 
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Lz cr. The kidneys are ſupplied with very large blood 
XIX. veſſels. The large trunks, both of the renal arte. 
GW ries and veins, are commonly called emulgents. The 


arteries ariſe from the aorta deſcendens; nearly at 
right angles, one large trunk for each kidney. They 
run horizontally to the kidneys, and commonly 
without diviſion, and having ſent off ſmall branches, 
to the external ſurface of the kidney, the chief trunk 
enters into it's body, at it's concave part, and is di- 
ſtributed by an infinite number of ſmall branches 


ouoer all it's ſubſtance. The veins running along 
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with the arteries, open in a large trunk from each 
kidney into the cava deſcendens, near that part. of 
the aorta where the arteries arife. 
If a kidney is cut quite through it's convex, to- 
wards it's concave part, into two equal portions, 
there appears a three-fold ſubſtance compoſing it's 
body; the exterior, or cortical part, as WinsLow 
calls it, round the whole circumference of the kid- 
| ney, of a bright, whitiſh grey colour; a middle 
ſubſtance, which he calls medullary, or ftriated, 
or ſtreaked, which terminates in the third, which 
he calls papillary, as it ends in eleven or twelve pa- 
pillz, or nipples, from the ends of which papillæ 
the urine drops, as may be ſeen even by the naked 
eye, through ſeveral ſmall holes in the cavity of 
the kidney. EE O20 
The intimate ſtructure of the kidney hath been 
found to be entirely vaſcular, without any follicules 
intervening betwixt the evaneſcent branches of the 
artery, and the minuteſt urinary ducts. The ſmall 
arterial branches proceeding towards the papillz, 
are reflected back with ſerpentine circumvolutions 
towards the ſurface of the kidney; then are bent 
again towards the papillæ; and at length ſend off 
ſtreight urinary ducts perforating the papillæ, and 
tending to the cavity of the kidney called pelvis, 
which is continued to the ureter. 


5 | The 


= 3 0& 


Cc 3 ens eee . = 


"hi 


Os Tur KIpN EY. 261 
The pelvis, which is truly the head of the ureter, LE OT. 


is the reſer voir, into which the urine drops from XIX. 


all the urinary ducts or tubuli, It is formed bj 
the confluence of three large urinary canals; into 
which the ſmall urinary ducts open by holes late- 


rally. This cavity, or pelvis, is ſtraitened at length 


into the ureter 3 one to each kidney. | 
So that the kidney may be imagined to be a vaſ- 
cular congeries, conſiſting of arteries, uriniferous 
duds, and .veins, all running together over the 
ſubſtance of the kidney; the urinary ducts at lengt)1 
opening into the great urinary reſervoir, or pelvis, 
which terminates in the ureter. „„ 
This ſtructure hath been ſufficiently aſcertained 
by injections, which . pals not difficultly from the 
emulgent artery into the pelvis z and therefore de- 
monſtrate that there are no follicles between the laſt 
arterial branches and the firſt urinary ductss. 
By this apparatus is the urine ſeparated in the 
ſubſtance of the kidney, and ſent into the ureter, 
The vaſt largeneſs of the emulgent arteries, -and 
their proximity to the heart ſhew, that a great 
quantity of blood cones in a ſmall time to the kid- 
neys. HALLER computes it not leſs than the eighth 
part of the whole maſs. The blood that is newly 
come from the heart, muſt contain a great quantity 
of water, as we have found, that beſides our drink, 
and the ſtomachic and inteſtinal juices, almoſt all 
che lymph of the body is poured upon the chyle in 
it's receptacle in the abdomen, and duct in the tho- 
rax, immediately before it is mixed with the blood. 
This water, impregnated with the ſalts of the blood, 
and ſome animal oil, attenuated by the proceſs of 
concoction and circulation, and rendered miſcible 
with water; and united with theſe ſalts, together 
with ſubtile terreſtrious parts, abraded from the in- 
ſides of the animal tubes, conſtitute the matter of 
urine. The diameters of the urinary ducts are 
adapted to admit theſe, and exclude, in a found 
1 | 53 - ſtate, 


264 Or Tu KTD NSS. 
Lz er. fate, every thing groſſer; as globules of blood; 
XIX. mere oil unattemated ;/ milk or chyle; and ſerum 
1 or lymph; that is concreſcible by fire, urine being 
4 not ſo. At the ſame time they ttanſmit evety thing 
- that is thinner, if it arrives at the kidneys ;: ſo that 
ö (OED the lixivium, as it were; of the blood, 
tO 1 Cor l. y the ſeparation of which it -18-pquttermed.; it's 
7 ſalts and oils, which begin, by] repeated circu- 
: Jations, to be more actid than the tender veſſels of 
fo the brain and nerves could bear, being waſhed off, 
_ and thrown out by the urinary paſſages: 
The ureters ariſing from the pelvis run down 


the kidneys to the lateral parts of the inner and 
anterior ſide of the os ſatrum; and paſſing between 
the rectum and bladder, are inſerted in the latter. 
Their ſtructure is much a- kin to that of the inteſ. 
tines, to wit, beſides the external membrane from 


coat, under that a weak muſcular one, next to that 
@ ſecond cellular, under that a ſtrong nervous coat; 
then a third cellular; the innermoſt of all is ſmooth 
and membranous, and is furniſhed with glands, ſe- 
32 a mucilaginous liquor, to defend it againſt 
the ſharpneſs of the urine. They open ifito the neck 
of the bladder, on each ſide, penetrating obliquely 
through it's coats, 7 EH 
The bladder is a tnembranous and ffeſny ſac or 
bag, capable of contraction and dilatation, ſituated 
in the lower part of the abdomen, immediately be- 
hind the joinings of the offa pubis, and oppoſite to 
the beginning of the rectum. The figure of it is 
nearly a ſhort oval; it is broader on the fore and 
backfides, than on the lateral parts, rounder above 
than below, when contracted, and broader below 
than above, when diſtended. It is conceived as 
divided into the body, neck, and bottom, into an- 
terior, and poſterior, and into two lateral parts, 
right and left. The upper part is termed it's bottom; 
3 | though, 


obliquely, and with a very ſmall inflexion from 


the peritonæum, they have an external cellular 
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though, as we, with Wixsfow think, not with Lx cr. 
great propriety. It's neck is part of it's lower XIX. 


* * 


mart of it's fundus, or upper part, and coming 
lown no farther anteriorly, but being reflected 


backwards over the bladder, deſcends covering it, 


as far down as the inſertion of the ureters. 

The ſtructure of the bladder is nearly the ſame 
with that of the ureters; to wit, beſides the peri- 
tonæum, which covers but part of it, there is firſt 


an external cellular, under that a muſcular coat, 


then a ſecond cellular, then a nervous coat, and in- 


nermoſt of all a coat in ſome meaſure villous, fur- 
niſned with glands which ſeparate a mucilaginous 


liquor, here, if any where, neceffary to defend 


t againſt the ſharpneſs of the urine, which ſtag- 


nates within it often, for a very conſiderable time 


geteert. 


The fibres in the muſcular coat run in all man- 
ner of directions; the outermoſt and moſt remark- 
able feuße is longitudinal, running from the neck 
upwards; and hath been thought by fome anato- 


miſts to deſerve a particular name, as a muſcle by 


itſelf, and called © detrufor urinæ; the others run 


obliquely by different degrees of obliquiry, and 
ſome altogether tranſverſe. The neck, or under 
part of the bladder, is ſhut by a muſcular ſphincter, 
like that of the anus. CE 


. 
* — 


The uſe of the bladder, is to receive the urine, 
which keeps conſtantly flowing from the urinary 


ducts and kidneys, into the pelvis and ureter; and 
retain. it, that it may not indecently dribble, and 
«diſturb the functions of life, It ſeems to change it's 
nature, no otherwiſe than by it's being detained at 
reſt in a warm place, thereby becoming more acrid 
and ſtimulating. That there are no other ways for 
the urine to come into the bladder, but by the ure- 
ters from the kidneys, as ſome authors of note 


S4 have 
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tion. The bladder is not within*the cavity of 
the peritonæum; that membrane only covering a 
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LEO T;have maintained, appears plainly from experiments 
XIX. made on live animals. When both ureters are tied, 
the bladder never fills any more; and from mor- 
bid caſes, when calculi ſtop the paſſage through 


both ureters, the bladder remains empftxx. 
The urine is retained in the bladder by it's ſphinc- 
ter, till by it's diſtenſion, and the acrimony of the 
urine, either or both, we are made uneaſy, and en- 
deavour to expel it through the urethra out of the 


body; which is done in the ſame manner as the 


feces are thruſt out; to wit, by the joint action of 
the diaphragm, and muſcles of the abdomen, aſ- 
ſiſted by the proper muſcular coat of the bladder, 
And the pyramidal muſcles, in a particular man- 
ner, favour the evacuation of the bladder, as they 
lie nearly over it, „ 
There are many diſeaſes that immediately affect 
the urinary organs. If the urinary ducts are too 
much relaxed or ſtretched, blood may be ſqueezed 
through them, or chyle, or nutritive ſerum; the 
latter creates what is called diabetes. They ma 
be obſtructed by gritty matter called gravel 5 and 
laſtly, calculi are often formed in the kidneys. 
This happens commonly, if any molecula, ſup- 
ſe a ſmall bit of coagulated blood from a vel- 
| brake within the kidney, is a long time de- 
tained, either in the pelvis, or any of it's branches 
within the kidney. Then, as the urine, even in 
a ſound ſtate, contains a fediment of fine, chiefly 
terrene particles; that ſediment applies itſelf, and 
adheres to the farface of the molecula; and the 
united bulk gradually increaſes. It is not there- 
fore abſolutely neceſſary to the generation of calcu- 


Jus, that the blood, or other juices, ſhould be in any 


reſpect vitiated, A calculus in the bladder hath 


been found to contain within it a needle caſe, which 


had ſlipt up into its cavity, and there remained. 
Calculi in the bladder, of ſuch a ſize as to be 

troubleſome, except in ſuch an extraordinary caſc 
: 5 ; ; a3 
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as that juſt now mentioned, are thought, and I be-L x 5 T. 


770 
eve juſtly, to be always at firſt bred in the kid- XIX. "Mi 
neys : for if they were originally generated in the ws 9 


bladder, they could not, ' when extremely. ſmall at 


the beginning of their formation, miſs being ſwept 


away along with the urine, and. expelled through 


the urethra: they muſt therefore come from the 
kidneys into the þladder through the ureters, which 
will admit ſtones to paſs as large as a middling olive 


ſtone, as I have often ſeen. Sometimes, when 
large, they ſtick in the paſſage, eſpecially if they 
are rugged and prickly withall, for many days 
together, and create moſt violent racking pains, 
and bloody urine : in which piteous condition, 
large bleedings, oily mucilaginous medicines taken 
by the mouth, and thrown up in clyſters, and ſe- 
micupiums of warm water, are the principal reme- 
dies. In extreme violent caſes, vomits, after large 


evacuation, have been found to do unſpeakable 


ſervice. , NY | 
Stones ſlipping from the kidneys through the 
ureters into the bladder, increaſe in bulk there ve 

much, and ſometimes become {os large, as to weig 

{arena} ounces, By their weight ad roughneſs, either 
or both, they create violent 875 errible pains, eſpe- 
cially in making water; exulcerations of the blad- 
der, bloody, or purulent urine, &c. To remedy 
which moſt excruciating maladies, the operation 
of lichotomy was practiſed, lang before the time 
of Hir POC RATES, and-4 thi much im- 
proved, both in point of ſafety and ſucceſs. Me- 
thods and medicines have heen lately propoſed for 
diſſolving the ſtone without cutting. Mrs. SrE- 
PHEN'S medicine, as it ſtands new modelled and 
amended; Jand a courſe of ſoap and lime-water, 
bear the higheſt character for that purpoſe : but 1 
heſitate not to prefer the latter, as being, in my 
own opinion, both leſs dangerous to the conſtitu- 


tion, and more effectual, than the former. 
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Of perſpiration cid feat; inhalation or reſorption; 


Lz ct:F FAVING already diſcourſed on the evacuation 
XX. II of the inteſtinal faces, and urine; we proceed 
wo next to conſider the diſcharge by the ſurface of the 


+: i 


body, and all thoſe'parts of it, to which the external 
air hath admiſſion ; to wit, perſpiration and ſweat. 


Of which, that we may have clear and rational 


' notions, it will be neceſſary firſt to deſcribe” the 


anche 


the latter, that the complexions of the human ſpe- 


ſtructure of theſe two moſt univerſal integuments, 
the epidermis, or ſcarf-ſkin, and the cutis, or ſkin, 

The epidermigas a thin membrane (in moſt places, 
for in ſome it 10 Pre and callous, as in the palms 
of the hand and ſoles of the feet) tranſparent, dry, 


ſcaly, of a nature approaching to horn, not ci. 


pable of being diſſolved by putrefaction, or ma- 
ceration in water (though continued for ſeveral 


months) only of one fold, if conſidered by itſelf, 
independently on the corpus reticulare of MALpi- 
GHIVUS: If the latter is reckoned a part of it, it is then 


diviſible into two laminæ. It is repaired after being 


deſtroyed, as appears from burnings and bliſters. 
The corpus reticulare is a thin membrane, cloſe! 
adhering by it's outer ſurface to the epidermis, and 


by it's inner to the cutis vera; humouring all the 


little eminencies upon the latter, made by the net- 
vous papillæ, roots of hair, and cutaneous glands, 
but in ſuch a manner, as to remain whole, and not 


perforated, as Mare1cnrvs thought, and therefote 


called it reticular, as reſembling net- work. It is ſoftef, 
more mucous, and nearer the confiſtence'of a fluid, 
than the epidermis, and diſſolvable by maceration 
in water, No veflels can be ſhewn either in the 
epidermis, or corpus reticulare, by the moſt ſuc- 
ooo oe EE Ee to ens 
It is upon the colour of both theſe, but chiefly of 


cles 
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tes depend. The epidermis is the more tranſparent L x c. 
bf the two; the corpus feticulare more coloured XX. 
and opaque, Ka, who hath moſt accurately ex- Co 


amined them, ſays, that in a Black, the epidermis 


is of an aſh colour; in a Mulatto lighter; and in an 
European white; but that it is the corpus reticu- 


lare-chiefly that determines the complexion, being 
very black in a Negroe, and in a Mulatto tawney. 
The corpus reticulare then, is probably an unor- 
ganiſed concretion, formed out of liquids, that tran- 
ude from veſſels in the ſurface of the ſkin next it, 
and. cohering with it. The origin of the epidermis 
is more obſcure, and authors have er very 
different opinions concerning it. Gak NO EOr's 
con jecture ſeems to me to be the moſt probable of 


any, to wit, that it is nothing but the external part 


of the corpus reticulare hardened into a cruſt. And 
if what we find in BoERHAAVE's Prælections, as 


publiſhed by * HALLER, is true, to wit, that the 


epidermis is only repairable, when the corpus re- 
ticulare under it is not deſtroyed; but when that 
happens, an unperſpirable cicatrix is formed; 1 
ſay, if this is really a fact, it furniſhes a ſtrong ar- 
gument in GARTNGEO T's favour.” ix 5 
But however theſe things be, it is certain, that 
both the epidermis and corpus reticulare are per- 
forated by innumerable pores of different ſorts; to 
wit, thoſe that let out the matter of perſpiration and 
ſweat; the orifices of the abforbent veſſels; and the 
glandular emiſſaries. which open upon the epidermis 
over all the ſurface of the body, the palms of the 
bands and foles of the feet excepted : theſe latter 
furniſn an unctuous matter to lubricate the 
epidermis, keeping it ſleek, and preventing it's 
hn 8 e 
The cutis, or true ſkin, lies immediately under the 
epidermis and corpus reticulare. It is made up of 4 
vloſe- cellular texture; as a hat is wrought out of 
See Vol. 14. p. 361. Latin edition. 


| beaver 
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L z c r. beaver or rabbit's wool; into which ' innumerable 
Xx. blood-yeſſels, both veins and arteries, and nerves 
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enter. Hence it is of moſt exquiſite ſenſe z and the 
{ſmalleſt needle cannot be thruſt into any part of it, 
without fetching red blood. It's ſurface hath emi- 
nences upon it, more or leſs numerous in different 
places; being chiefly the nervous papillæ, of 
which we ſhall treat more particularly, when w 
come to conſider the organ of tou cf. 
This cutis, or true ſkin, is found immediately 
under the epidermis and corpus reticulare, over all 
that part of the body, which may be called pro- 
perly it's external ſurface. But in many places, to 
which air hath acceſs, there is no true cutis found, 
as in the inſide of the eye-lids ; the noſtrils, and the 
whole cavity of the — 2 the cavity of the mouth; 
the tongue; the glans penis, and beginning of 
the urethra in men; and in women the inſide of 
the pudendum; the vagina, from it's beginning to 
the orifice of the uterus; and the beginning of 
the urethra: likewiſe, in both ſexes, through the 
whole primæ viæ, from the fauces to the anus; 
and through the whole aerial tract rats, 
from the larynx to the membranous * of the 
S, | | ES NE. 
But though there is no cutis, or true ſkin, in all 
theſe places, there is the ſcarf-ſkin and corpus reti- 
culare continued, which we muſt with Kw. call, 
not the epidermis, but the epithelium: there being 
Smua, or papillæ there; but not diente, or cutis. 
Now all over the ſurface of the body, both where 
there is true cutis under the cuticula, and where 
there is not, there is a perpetual exhalation, 
and a waſte or diſpendium of the liquids in the 
body, flying off in a ſubtile vapour. ny 
This exhalation, or perſpiration, is called San#- 
riam, from Sax c roRiUs, a celebrated Italian phyſi- 
cian, who flouriſhed in the beginning of the laſt 
century; not that he was the F diſcoverer _ 
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„ nenn e | 269 
le of; but becauſe he was the firſt who applied him- LEOGT. 
es | ff to the thorough examination of it's quantity XX. 
he by ſtatical experiments; and it's proportion to the 
it, ſenſible evacuations ; and to find out what cauſes | 
i- either promote or obſtruct it; and what are the 
nt conſequences, good or bad, of it's increaſe or dimi- 
of nution. | I | „ e 
ne Common ſenſe could not but teach the bulk of 
Jmankind that the body perſpired. The fouling of 
ly cloths without ſweat ; the ſullying of any poliſhed 
all piece of metal "_ by the touch, muſt have 
0 been early demonſtrations of it. £ ? 
to However that be, HieeocrATEs certainly knew 
d, both perſpiration, and inhalation, or abſorption ; 
he and clearly expreſſes it in his uſual nervous laconic 
hs. Way, exTvoov Ka E45TVOOY OA TO C. expirans S 
of WW inſpirans univerſum corpus, in the 6th ſection of 
of che 6th book of Epidemics; and GaLzn, in his 
— Commentary, fully explains the meaning of the 
text. | e 
he That there is a perpetual inſenſible exhalation 
s; from the ſurface of the body, appears evidently 
n, from a variety of phænomena. Hold a poliſhed, 
he dry, clean, rubbed piece of metal, cloſe (without 
touching) to. any bare part of the body, though 
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all not ſweating, in warm weather, and it will be | 5 1 
quickly ſullied. Wipe it clean and dry, and hold FT 
it again to the part, and the ſame effect will be 1 


conſtantly renewed. | 
Fill a clear drinking glaſs full of cold water (if 
fal armoniac is diſſolved in it, the experiment will 
de the more conſpicuous, and ſatisfacbory, becauſe 
it makes the water colder,) and hold it near the 
bare ſkin, without touching it, and it's outer ſurface 
will be dimmed, by the vapour exhaling from the 
ſkin, being condenſed by the coldneſs of the ex- BY 
terior ſurface of the glaſs. If you put your naked FE 
atm into a wide-mouthed chemical glaſs veſſel, —_ 
very dry, you will-foon fee the internal ſurface ” 
| | the 
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LI er. the glaſs dimmed with the exhalation from the 
XX. limb. And if it be kept long eno nou th * Haben che 


ſe, there will be ſeen i reaks of m are n 
own it's fides. 

And to mention n another experiment, if one 
ter himſelf when going to bed, and again 
when he riſes next morning, he will often be found 
conſiderably lighter, though he hath made no 
ſenſible evacuation in that time, either by Aae 
too], or ſweat, _ 

From all which it is plain, that the Doty per 
ſpire inſenſibly. © 

Let us now inquire whence this matter of per- 
ſpiration comes; and how the evacuation is made. 

The cutis vera, as we have ſaid, is ſupplied with 
blood veſſels, both arteries and veins. Warm water 
injected into an artery, ſuppoſe the axilliary art 
—_— to the — — of the ſkin ; — 

g ſtopped by the epidermis, whoſe pores are 
wer Ser death, raiſes it into little veſicles. _ 

This experiment, compared with the circulation 
in hving bodies, ſhews that the matter of perſpira 
rion is brought by minute arterjal tubes to the ſur- 
face of the ſkin; Soon” flies off by pores-in the epi- 


dermis z though theſe pores are ſo extremely ſmall, 
as not to be ſeen by the help of the greateſt magni- 


Hers. 


The experiment before mentioned, of che naked 
arm kept in the chemical glaſs veſſel, ſhews that 


"water is it's baſis. But this water is more or leſs 
_ impregnated with animal principles, rendered vola- 


tile by the action of the animal economy. — This 
evidently appears by hounds tracing their maſters 


at a great diſtance by the ſcent ; and even to hu- 


man noſtrils, people ſmell of their aliments ; and 
in a particular manner, thoſe that feed much on 


2 fich and garlic. 


Thoſe parts of the body which have no cuts, 


and are expoſed to the air, are always + 
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” 
af d.if ever t& = dried, quickly became humid ILE S r. 
155 ; therefore their perſpiration, is, perform- XX. 


the ſmall - arteries conſtantiy pouring out 


conſtantly licks up, and would ſoon dry them quite, 


if there were not a perpetual ſupply of the ſame 


e 
e 
s II their 193 upon them, which the ambient air 
ne 
1 moifture. 1 


Of this kind of. perſpiration, the moſt conſider- 
0 1 is that by the lungs and trachea. We con- 
e, W fantly draw in by inſpiration, air as dry as it is in 
5 bog ambient atmoſphere ;z and we expel it moiſt, 
t- appears by breathing upon a clean dry looking- 
ga ſs, or a piece of poliſhed metal. This perſpi- 


er ger: 


health, and vigour, a light diet, rather moiſt than 
dty, promote and increaſe it. 


or obſtruct it. 


Men perſpire inſenſibly in a general way more 
chan women; which is owing to the greater vigour 
of their circulation. 
And the young perſpire more than the old, be- 
cauſe the circulation in the former is briſker ; 


- 
ay e 5 „ n 


ration from the lungs, SAN CTOR IUS reckons at: 
th half a pound per day, a e it cenf- 
| ' 


155 Deere "and — the 3 pin | 


And the contrary circumſtances tend to diminiſh 


Or PRERSPIRATfON 


L x gr. the veſſels are more yielding and permeable, and | 
re, > _: - 
wW— . We peripire moſt after a full meal, when the di- 


geſtion in the primte viæ is nearly completed, and 
the blood is moſt turgid with new chyle, which is 
now attenuated enough to let it's aqueous and vo- 


latile parts fly off. Immediately after eating, while 
the ſtomach is labouring in the work of concoction, 


pee leſs than before ; but in an hour of two 
we begin to perſpire plentifully ; and continue ſo 
doing for ſome hours, till the veſſels begin to be 

empty, and the pulſe ſinks. „„ 

We perſpire more in the warm part of the day; 
than in the mornings and evenings. Our pulle is 
raiſed by the increaſed heat of the atmoſphere, and 
our bodies heated of courſe. Heat increaſed pro- 
motes evaporation ; and by the pulſe's being raiſed, 


a greater quantity of perſpirable matter is brought 


to the exhaling veſſels of the ſkin, in a given time. 
It hath been much diſputed whether we perſpire 
moſt ſleeping or awake. SANcTOR1US, by his ex- 
periments, makes perſpiration greateſt in fleep : 
KEILIL, in his Medicina Statica Britannica, makes 
it conſtantly leaſt. The truth of both the facts, as 
they obſerved them, is not to be called in queſtion ; 
but how are they to be reconciled ? I ſhall deliver 
what occurs to myſelf on this head. | 


We ſhall fee, when we come to conſider the na- 
ture of ſleep, that the circulation, during it, is ſlower, 


n the whole, than in watching; there being no 


acceſſory ſtimulus to urge it on, from either the 
action of ſenſible objects, or from voluntary muſ- 


cular motion; which laſt article is conſiderable 
even in a ſedentary life. And therefore that we 
muſt perſpire leſs in ſleep, than when we are awake, 


ceteris paribus. If we ſleep in our clothes, we 


grow colder; and if we are not accuſtomed to it, 
run a riſk of catching diſtempers, | 
. | | It 
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Ie is therefore not owing to the nature of ſleep, L x Cf · 
that perſpiration ſhould ever be increaſed; but to 


The Italians, as well as the French, make upper 
their principal meal: but the Engliſh make their 


dinner their chief meal. Now, as we obſerved be- 


fore, perſpiration begins to be increaſed ſome little 


time after the ſtomach is filled; and continues to 


be plentiful, till the veſſels become empty: ſo that, 
with Sa N crOR Ius, the time of the greateſt perſpi- 
ration v cating, coincided with the middle of 
the time of ſleep ; whereas with KeiLL, who often 


mentions his going to bed py pus and com- 
0 


monly ſat up late, that time of the greateſt perſpi- 
ration ariſing froni eating was over 23 his bed- 
time. We are likewiſe here to take in abſorption, 
of which we ſhall ſay more by and by; which, 
cæteris paribus, is greateſt when the air is moiſt- 
eſt, and-when the veſſels are emptieſt ; and there- 
fore no doubt is greater in England than in Italy ; 
and is greater in the night than in the day-time ; 
and greater in one, who goes to bed with an empty, 
than with a full ftomach 

You may perhaps be curious to know in what 
manner SANCTOR1US made his ſtatic experiments. 
He had a chair hanging by a ſhort beam, near 
the center of motion ; the beam was continued to 
a ſufficient length, marked at certain diſtances, in 


the ſame manner as ſtiliards are, by which means 
a ſmall weight, at a great diſtance from the center 


of motion, might be in æquilibrio with, or out- 
weigh the chair, and himſelf ſitting in it. He 
knew the weight of his chair, and of his clothes ; 


having weighed himſelf immediately before, and 


immediately after eating; he of courſe found the 
weight of all the aſſumpta. And weighing him- 
ſelf immediately before he went to ſtool, or made 
urine, he knew their weight, without the uncleanly 
drudgery of weighing his urine and ſtools. By 
Cs * weighing 


XX. 


our heaping bed - clothes upon us, ſo as to increaſe ways = 
warmth. e ae e e e wa 


* AC. 


N =_ l a 
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Or PrRsPIRATION 


Lier. weighing himſelf at different times, when he had 


XX. nei 
A c ſenſible evacuation during the intervals of weigh- 


er eat nor drank, and had been without any 


ing, he found the quantity of perſpiration made in 


"theſe intervals | | 


Sawncrorivs deſerves great commendation for 


the prodigious pains he took in ſo nicely and mi. 
nutely obſerving, for ſo long a ſpace of time, the 
different changes of the quantity of perſpiration 
upon different occaſions. La 


But is it not amazing, that in thirty years ſpace, 


he ſhould never once have thought on inhalation, 
or reſorption from without, which is ſo clearly 


mentioned by HIiPOC RATES, and his commen- 


tator GaLeN? But he ſeems to have taken more 
- pains with the Arabian, than the Greek phyſicians, 
If inhalation, or reſorption, is not conſidered, it 


is plain, that only the apparent, not the real quan- 


tity of perſpiration can be found by ſtatical experi- 
ments. If, for example, the body, after ten hours, 


is found lighter than it was by ten ounces, without 
any ſenſible diſcharge, it doth not follow, that juſt 


ten ounces, and no more, are exhaled during that 


ſpace, becauſe two or three ounces might have been 


gained in the ſame time by the way of reſorption; in 
which caſe, the real quantity of perſpiration is not 
ten, but twelve or thirteen ounces, ſo that weigh. 
ing the body ſhews only the exceſs of the latter 


above the former, as Dr. Ax BU THNOT hath, and! 


believe the firſt, diſtinctly and explicitly taught. 


SancTorius makes inſenſible perſpiration equal 


to five eight parts of the whole aſſumpta. 
KXIII finds it, at a medium, rather under one | 


half of the aſſumpfta. | | 
 DoparTand GorTER, the latter living in Hol- 


Hand, the former in or near Paris, make it ſome- 
What larger than K EI LL; but nearer the proportion 
he gives, than that of SaN c rOR Ius. 1 


The uſe of inſenſible perſpiration in the animal 
economy ſeems to be firlt to give vent to the oily 
a ; bf 2 
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likewiſe the nervous p 
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and ſaline parts of the blood and humors ; which, L x e 
after having undergone the effects of repeated cir- 
culation, if retained, would in time become too 


acrimonious, volatile, and exalted, to be conſiſtent 
with that mild balfamic nature in the juices; which 
is neceſlary to keep up health, and durable life. 


And ſecondly, as theſe are expelled, intimately 


mixed with and diſſolved in an aqueous vehicle, 


highly attenuated, and in the form of vapour, the 
ſteam, while it paſſes, muſt of courſe: mojſten and 


lubricate the corpus reticulare and epidermis; and 
the apillæ, preſerving the latter in 
2 fit trim for ſenſation. | eee 


While perſpiration continues plentiful, and at 


the ſame time the body feels light and active, good 
health i becauſe in this ſtate the 
humours muſt- be ſufficiently attenuated, to part 
with ſo many ſubtile and volatile parts ; and all the 
veſſels, from the largeſt to thoſe that carry off the 
perſpirable matter, which are among the fmalleſt 
of all in the animal body, muſt continue tight and 
permeable; and conſequently concoction, circula- 
tion, and the various ſecretions, muſt be duly car- 
ried on. But no doubt, perſpiration may be too 
great and weaken, by an over diſſipation of our 


s XX. 


4 
» \ ewe 


eſt fluids, perhaps the ſpirits themſelves. Ob- 


ſtructed perſpiration, by penning up the oils and 
ſalts of the blood and juices, after they are become 
acrid by the action of the animal machine, is very 
probably a frequent cauſe of fevers. But KerrL's 


tables ſhew, that in our climate health doth not ſo 


critically depend upon the regularity of perſpira- 


tion, as one, by reading Sax c rox Ius, would be apt 


to believe; and that the latter may be often very 


much diminiſhed, without any remarkable bad 


conſequence. If things were otherwiſe, how could 
ſuch a variety of buſineſs be carried on in our cli- 


mate by travellers, all the hours of day and night, 
by land and by water, in all kinds of weather, which 
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ſtate the body is in. It is a frequent way that 


produce the ſame effects, as 


Or PER$PIRATION AND SWEAT. 


Lo 7. ſo much influences perſpiration, and is ſo variable 
XX. and inconſtant, as not ſeldom to be violent in ex- 
A tremes within the compaſs of a few days, and ſome. 


times hours? We are ſo made, that, while the 
is in health and vigorous, the defect of one eva- 


cuation is made up by the increaſe of another, and 


things ſet right. Upon the whole, I am apt to 
believe, that too much is imputed to obſtructed 
perſpiration, in daily practice; and that the aſſign- 
ing of that cauſe is often the refuge of ignorance. 

Sweat may be reckoned, and termed ſenſible 


| perſpiration. It comes from the ſame emiſſarics 


that perſpiration comes from, there being no good 


| reaſon to think the outlets of theſe two diſcharges 
to be different. Sweat is produced when the imall 


exhaling arteries, which naturally carry off the 
matter of inſenſible perſpiration, are ſo dilated, as 
bag a Jenible fluid... ©: 

Sweating, except when it is excited by labour 
and exerciſe, is always morbid, and does either 
harm or good, only per accidens, according to the 


ture takes to throw off the morbific matter 1 
and then it is beneficial. But it not ſeldom proves 
detrimental, by diminiſhing the quantity of the 
fluids, waſting the ſpirits, and drying the remain- 
ing juices, by carrying off their moſt fluid parts. 
Inhalation, or abſorption, is a drawing of fluid 


- ſubſtances into the body from without, through the 


pores of it's ſurface. "This, as we have obferved, 


was known diſtinctly to Hi PO RATES: it's reality) 
is made evident by a variety of obſervations and 


experiments. Many medicines applied to the ſkin, 
they were taken in- 


wardly; as mercury, cantharifes, aloes, &c. B/ 
ſtatic experiments, bodies have been found heavier 
in the morning than they were the night before, 
without eating or drinking. KEIIIL mentions 
one inſtance, in which full eighteen ounces were 

1 1 gain- 


le 


Or INHALATION OR ABSORPTION. 


gained * ; but I wiſh he had been more particular L c 7. 
about it. And in ſome rare caſes of dropſy, urine XX. 
hath been made in large quantities under the moſ. 


rigid abſtinence from drink, without a detumeſ- 
cence of the abdomen ; which could not have hap- 


d without the abſorption of humidity from the 


ambient atmoſphere. | 
As the channel of perſpiration and ſweat is in 
the ſmalleſt extremities of the cutaneous arteries, 
opening into the air on the ſurface of oe badly ; 
that of abſorption mult be in ſmall venous/tabulpas 
which, with patent orifices on the epidermis, ſuck 
up humidity from the air, as capillary tubes attract 
fluids, and from ſmaller canals, carry them into 
larger venous branches, and ſo into the great road 


of circulation. That this is the caſe, is evinced by 
injecting a watry fluid through a vein towards the 


ſurface of the body; which, if there are no valves 
to obſtruct it's courſe, will exude through the 
ſkin, in the fame manner, as if it had been inject- 
ed through an artery. | 

As perſpiration rids the body of ſuch fluids, as are 
either ſuperfluous in _— or might prove nox- 
tous in quality, if retained ; abſorption, on the 


other hand, „ r it with humidity when want- 


ed; and accordingly, it is greateſt when the veſſels 
are moſt empty, from whatever cauſe their empti- 
neſs proceeds. It is likewiſe largeſt when the at- 
moſphere is moſt charged with aqueous contents; 


and therefore, ceteris paribus, is more copious in 


the night, than in the day-time. But they con- 
cur in the other uſe, to wit, that of moiſtening the 
epidermis and nervous papillz. on 

We ſhall conclude, with ſome reflections ariſing 
from the doctrine of perſpiration and abſorption, 


that relate to practice; which, it is hoped, will 


not be altegethes uninſtructive. 
_ * Modic, Static. Britannie. Tab. 4. Decemb. 


T 2 1 


277 


Ca G H. 


| 


j 
SE] 
4 
= 

4 

[ 


Y 
9 
* 
K 
Q 
Ce 
3 
02 
* 
Max 
3. 
1% I 
"AL 
* 
8 p 
14S 
bs, 
© H 
= 
18 
* 5 
a. 
RT 
FAS! 
% 9 
„ 
1. 
F. 
5 
* 8 
g 
* 
1 * 
* 
22 p 
1 
1 
91 
4 
E 
3s Au 
« 
5 
rx 
*5 
4 1 
* bd 
2. 
e 
15 
* * 
A 1 
= WS 
of 
"1 1 
6 
31 
2 
” TH 
Pr 12 
* we 
Fy £8 4 
in 
. 
$ 
. 
3 
wer 
. 2 
RE 
8 
K. 
ud 
* 
21 
. 
A 
— 
7 
7 4 
E 
1 8 
BY 
” 
+ 
; "od 
4 
6 o 
+ 
4 
2: 
8 
2 
OOPS, 


TY 
e — TG 
5 Ro nee 
- a, " A * 


1 


278 : 
I. EC oT. It hath been obſerved, in times of epidemical 
XX. contagion, that a more than uſually rich and high 

way of living, but ſtill within the bounds/of pru- 


ſtemper are m 


may be uſed both in the ſame caſe. The moſt pro- 


x 


 OBsrnrvarions, &c. 


dence and temperance, hath been found an effectual 
preſervative. This is accounted for, by conſider. 
ing that high living, by keeping up the pulſe, like- 
wile keeps up perſpiration ; that being made through 
arterial outlets, But the increaſe of perſpiration 
leſſens abſorption ; whereby the chance of the de- 
leterious effluvia, productive of the raging diſtem. 
per, being introduced into the body, is dimi- 
niſhed. | on 5 

It is frequently ſeen, that when ſmall-pox are 
ſtirring, thoſe upon the ſpot, that are ſubject to a 
panic fear of catching them, are in a particular 


manner liable to be infected; and if they are, often 
have them in a dangerous manner. The reaſon is 


not obſcure... A panic daunts the ſpirits, and de- 
preſſes the pulſe ; hence a diminution of perſpira- 
tion, and an increaſed abſorption, whereby the 
chances of being {mitten with the contagious di- 
are n uſtiplied, and a way paved for the 
admiſſion of a large quantity of the baleful effluvia 
that produce it. | | 5 
Laſtly, we may conclude, from what has been 
faid concerning abſorption, that nutritive baths may 
be of great uſe, where a ſufficient quantity of food, 
for the preſervation of life, cannot be taken in by 
the mouth, and digeſted in the ſtomach and inteſ- 
tines. The value of ſuch baths may probably be 
not inferior, and perhaps ſuperior to that of nutri- 
tive gliſters, as the ſurface of the whole body is fo 
vaſtly larger than that of the inſide of the rectum 
and colon, But I have not the leaſt intention to 
diſparage remedies that have been ſo often found 
beneficial; 1 only propoſe to add a new one to the 
number, which ſeems to bid fair to anſwer the 
ſame intention. . They do not at all claſh ; but 


per 


7 


Or NUTRITION, &c, 


per materials for nutritive baths, are new milk, and 
freſh broth. OD | 


LECTUA&E. XxX 
Of nutrition, growth ; decreaſ®, and natural death. 


Some practical concluſions relating to the different 
ages. . 


AVING gone through the doctrine of chyli- L E c r. 
fication, and like wiſe treated of the excre- XXI. 
mentitious diſcharges of the body, method requires gu 
that we ſhould next proceed to conſider it's ulti- 
mate nutrition, in the ſmalleſt veſſels; which will 
naturally lead us to explain animal growth, and 
decreaſe, and the inevitable neceſſity of death, ac- 
cording to the laws of nature, in this ſublunary 
ſyſtem. | | 
Chyle and blood can do little more than di- 
ſtend the veſſels they circulate in; but that is a 


279 


of the body, in all ir's various parts, and inmoſt 
recefles. Every part of the adult body is kept, 
for a conſiderable number of years, in flatu quo, 
and fit to perform their reſpective functions, though 
they are conſtantly wearing, and ftrained. In 
what manner is this wonderful effect brought 
about 15 
Let us firſt enquire, in what manner the ſolids 
ſuffer, by the actions of life, and we ſhall be the 
better enabled to point out the way of their repa- 
ration. | | 
The ſolids ſuffer chiefly, two different ways, by 
the exerciſe of the animal functions. | 
Firſt, they are elongated by the force of the heart, 
propelling blood through the conical arterial ſy- 
ſtem. As the blood flows conſtantly from wider 
to narrower arteries, it meets with reſiſtance from 


ſmall matter, wth-refpet-re-the general nutrition 2 ＋ at 5 £ 


their ſides, and therefore makes an effort to lengthen | 


them, Hence, the ultimate arterial terminations, 
| T4 as 
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L x e r. that open into cavities within the body, as that of 


XXI. the thorax, abdomen, mouth, throat, aſpera ar- 


w—— teria, and bronchia, œſophagus, ſtomach, in- 


teſtines, all the reſervoirs; as the pelvis renum, 
urinary bladder, &c. I ſay, the ultimate arterial 
terminations, in all ſuch places, are conſtantly 
protruded and extended into their reſpective cavi. 
ties. Theſe terminations, being the ſmalleſt tubes, 
are likewiſe the tendereſt, their parts cohering with 
the leaſt force; for being moſt remote from the 
action of the heart, their particles have been leaſt 
compacted, and conſolidated, therefore they will 
be moſt eafily broke off; and being but little dif- 
ferent from fluids, in point of coheſion, will be 
ſwept away with the liquids, or vapour in theſe 
cavities, into which they begin to ſtand out, But 


ſuch arterial tubuli as terminate on the ſkin, where 


they are expoſed to the air, dry into ſcales, and fall 
off, and are regularly repaired. 


By this elongation, the ſmall veſſels being di- 


ſtracted, their elements are pulled, in ſome mea- 
fure, from one another, and leave interſtices be- 
twixt them, which require filling up, in order to 
preſerve the bulk and ſtrength of the canals. 


The other way the ſolids ſuffer, is by abraſion. 


Fluids, conſtantly circulating through tubes, would 
in proceſs of time wear them out, were they iron or 
adamant : but much ſooner will ſoft canals be im- 
paired ; and the more ſo, that fluids move in them 
from wider into narrower diameters, which increaſes 
the friction. This abraſion is greateſt in the ſyſtem 
of arteries that carry red blood, both becauſe the 


velocity of motion is there greateſt, and becauſe 


the red globules are the largeſt of any particles in 


the animal fluids; which therefore, eſpecially when 


they arrive at the capillaries, will create moſt re- 
ſiſtance, and moſt abraſion, In the veins it is much 
leſs, as the blood moves in them from narrow ca- 
nals into wider, and with a diminiſhed . 

f 5 t 2 


B „ . / . a 
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the veins being both more numerous, and more Lx & T. 
capacious than the arteries are. In veſſels, where XXI. 
fuids thinner than red blood circulate, there is bu 
little of it, as theſe are ſmoother and more fluxile, 
than what are contained in the ſanguiferous ſyſtem. 

But ſome abraſion there muſt be. Cauſes will al- 

ways produce effects in proportion to their agency, 

be ic little, or be it great. Fo 

No it is ſo ordered in the animal frame, that 

the very cauſes that create the diſpendium in the ſo- 

lids, whether by elongation or abraſion, do, almoſt 

in the ſame inſtant, or mathematical point of time, 

repair it. The interſtices, or imperceptible hiatuſes 

in the canals (I mean canals extremely ſmall) occa- 

fioned by their elongation, are conſtantly filled u 

by the fluids that circulate through them ; theſe 

fluids, out of which they were at firſt formed, to 
which their accretion is owing, and in which the 

canals to be repaired are conſtantly ſoaked, As for 
abraſion, if an antecedent wave, if I may ſo ſpeak, 

wear off one or more particles, the ſubſequent one 

has particles of the very ſame kind in ſtore, inſtant- 

ly to fill it's place; ſo that no phyſical ſpace of 

time intervenes betwixt the abraſion and the repa- 
n. ration. 


ld This doctrine, which is BoERHAAVE's, is great- 
or ly illuſtrated and confirmed by the formation of the 
n- chick, in the incubated egg. The rudiments of 
mM the chick in a fruitful _— incubation, ap- 
ſes pears only a ſacculus, containing a clear thin li- 
m quor, or colliquamentum, the embryo itſelf being 
he then inviſible, even to the armed eye. In three 
ue weeks time, out of the white of the egg, gradual- 
in ly attenuated by the heat of incubation, fo as to be 
en taken into the inconceivably ſubtile veſſels of the 
te- embryo, the whole chick is formed, the yolk ſeem- 
ch ing entire at the time of hatching, while the white 
a- is conſumed. Out of this gelatinous liquor, con- 


Vs creſcible by the heat of boiling water, and even by 
” my : a degree 


282 Or NurxTT IOM, &c. 55 
L x c r. a degree ſomewhat under that, but attenuable by 
XXI. the heat of the incubating hen, every part of 

the chick is formed, both ſolids and fluids. Now 
the white of an egg reſembles the ſerum of hu. 


man blood in every material property ; both are 


concreſcible by the ſame degree of heat; both are 
putreſcent ; both are attenuable, by certain degrees 
of heat, under that of boiling water; both yield 


to wit, water or phlegm, oil, volatile ſalt, and 
earth; and out of both, all the parts of the animal 
are formed ; by the one, in the mother's body; 
by the other, within the egg. If, therefore, out 
oF the ſerum, all the parts of the foetus are origi. 
| nally, formed (except what is contributed by the 
ſeen maſculinum) and grow; what wonder is it, 
that out of the ſame ſerum, all the waſte of ani- 
mal ſolids, in the grown animal, ſhould be made 
up, and ſupplied extra uteram ? The ſerum yields 
5 the ſecretions in the body, at leaſt, all: that are 


roduces the ſame effects, and brings about the 


hen upon the white of the egg; the degree being 
the ſame, or nearly the ſame; to wit, to attenuate it 
ſo highly, as to be received into the ſmalleſt veſſels, 
and yet retain it's plaſtic and repairing quality. 
In animals, the nearer they are to their origin, 
the more tender and flexible, and the more diſtenſile 
are their veſſels. At the ſame time the heart ſeems 
to be ſtronger, in proportion to the reſiſtance the 
veſſels create, in being diſtended and lengthened. 
The punctum ſaliens, the firſt appearance of the 
heart in the chick, beats briſkly, before any of the 
viſcera are viſible. In children, the pulſe is very 
quick, and therefore the animal grows; the veſſels 
of every kind becoming wider, longer, and thicker. 
For plaſtic matter is not wanting, young animals 
| having 


the ſame principles, when analyſed chemically; 


) AS Eon os a - . we_—.. a6 hl BY | 


not excrementitious. And the heat of our bodies 


lame changes upon the ſerum, as that of the fitting 


having always, if in health, voracious appetites, LE c T. 


vith reſpect to the reſiſtance it meets with in ſtretch- 4 C Cart M 


muſcles, and other places, by the accumulation o 


Or NUTRITION, &c. 2 


and quick digeſtions. XI. 
The cauſe of this greater comparative ſtrength Cw 
of the heart, ſeems to be it's greater irritability 
muſcles being more irritable, as well as nerves A : 
more ſenſible, in young, than in adult animals. FA OW 3 
As the growth advances, the ſolids become more #44 rt bt 
and more rigid, by the increaſe of the abſolute A Ate 
force of the heart; though it's comparative force, 


ing them, is diminiſhed. This increaſed abſolute / 4 
force compacts the elementary particles of the fibres 1 4 99 / "$1 
more firmly — making their coheſion ſtrong- * Cx 
er. obi arger arteries, by their ſtronger di- 


latations f obliterate intermediate ſmall veſſels, for- 


1 


cartilages. When the latter can be rendered no 
thinner and compacter by that force, which length- 
ens the bony fibres during the courſe of their 
growth, to wit, the action of the heart, the ſtature 
of the body, and the length of the limbs, ceaſes ta 
be increaſed, though probably, the thickneſs of the 
bones continues 4 2 augmented ſome time longer. 
And, by the induration of the peculiar membranes, 
that cloſely envelop their reſpective viſcera, their 
bulk is likewiſe limited: but there is nothing ta 
hinder a farther diſtenſion of the cellular mem- 
brane, under the ſkin, and in the interſtices of 


fat, ſo as to render the bady more plump and 
ſquare. 7 A | 
In proceſs of time, by the inceſſantly repeated 
action of the heart and arteries, more and more veſ- 
ſels will be obliterated ; and the coats of thoſe, that 
: | | | remain 


— 
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f 


L x c T, remain open, will be more indurated; ſometimes 


XXI. 
— 


harder; the muſc 


ſo as to become oſſified in particular places; the 
ligaments, gs; and bones become drier and 

es, and amongſt them the heart 
itſelf, more tendinous, and therefore weaker, as 
their ſtrength conſiſts not in their tendons, but in 


ttteir fleſhy contractile fibres. And at length the 
membranes, and even the cellular one itſelf, acquire 
 fome degree of rigidity. The capillary veſſels muſt 


then create every day more and more reſiſtance to 
the heart, which is daily growing weaker. More 
veſſels will be obliterated from time to time; and 
therefore the circulation muſt be performed through 
fewer canals. The ſmalleſt canals muſt, in gene- 


ral, be principally affected. Hence the organs of 


ſenſe are commonly firſt impaired, eſpecially the 
eye · ſight, at the approach of old age. Afterwards 
the memory and imagination ſuffer, and the old 
man doats, becoming a ſecond time a child; at 
length, as the heart grows gradually weaker, and 


the reſiſtance it hath to overcome greater, it is over- 


wered, 'and ſtops; and the blood is accumulated 
in the right ſinus, auricle, and ventricle ; not find- 
ing a way through the lungs. | 
This is natural death, which fo few arrive at, 
the bulk of mankind dying long before that period, 
of ſome diſeaſe or other. : VVV 
But there is a collateral cauſe of decay and death 
in the human ſpecies, and in other animals formed 
pretty like us with reſpect to the diſtribution of 
chyle, not commonly taken notice of; to wit, the 


ſhrinking and obliteration of the glands of the me- 


ſentery. We obſerved, while treating of chylifica- 


tion, that the lacteal veſſels, in their courſe towards 


the receptaculum chyli, plunge in theſe glands, and 
emerge again: but they are generally found, in old 


ſubjects, either very much ſhrunk, or quite obli- 


terated. Now, the deſtruction of theſe glands muſt 
be anended with an qbſttuftion of the pant - 
75 b 1 chy 


Or NurRir Io, Xe. 


28 5 


chyle through the lacteals that enter into them. LzxcT. 
And if all, or the bulk of the lacteals, is thus ob- XXI. 


the blood by the thoracic duct; and conſequently, 
the animal muſt be ſupported ſolely, or chiefly, by 


what paſſes into the channel of the circulation 


through the meſeraic veins. But this falls much 
ſhort of what is requiſite to maintain a due pleni- 
tude of veſſels, and keep up ſtrength and ſpirits, 


and muſt contribute not a little towards the thin- 


neſs and weakneſs of extreme old age, and ſo quick- 
en the ſteps of approaching death. 5 

From this account of * it is plain that, in 
the preſent ſtate of nature, no animal can be im- 
mortal, as the very actions of life tend to ſhorten 
and deſtroy it; and that there muſt be, in our ſpe- 


cies, a ſtate of growth, and another of decreaſe. 


After the veſſels and fibres are enlarged to ſuch a 
degree, that they can be ſtretched out no farther, 
then every part gradually becomes drier and harder; 
canals are compacted into impervious fibres; the 
reſiſtance to the heart becomes greater, while it's 


force diminiſhes, till at length it is diſabled to con- 


tinue it's vital motion. | 


It is obſerved by naturaliſts, that birds are more 


long-lived, in propartion to their bulk, than men, 
or quadrupeds z and that fiſhes are ſtill more long- 
lived than birds. In the latter, it is very remark- 
able, that many ſpecies of them, ſuch as we have 


moſt frequent opportunities of making obſervations 


upon, continue to grow, for ought we know to the 
contrary, as long as they live. Henee the enormous 


fize of fome ſalmon, carp, perch, pike, tench, &c. 


With reſpect to birds, I incline to believe, that the 
chief cauſe of their longevity, is their not being fur- 
niſhed with lacteals; by which means, one ſource 
of decay is cut off; to wit, the ſhrinking of the 


| meſenteric glands, which all animals, that have lac- 


deals, are provided with. As to fiſhes, the ſame 


cauſe 


ſtructed, there muſt be little or no chyle ſent into 
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L x e r. cauſe may take place, as they likewiſe are without 
XXI. the chyliferous canals and receptacle, which the 
◻ human ſpecies and quadrupeds have. But there is 
another very material peculiarity in their ſtructure; 

to wit, their bones are much ſofter than thoſe of 

1 5 animals, and approach to the nature of car- 

Ulages. Hence, as LEWEN HOPE juſtiy teaſons, 

they continue much longer to be extended and en- 
|  Jarged by the force of the heart; ſo that in them 
= the ſtate of growth is ſcarcely limited: and the 

i cauſe of their natural death would appear to be ra 

4 | ther the extinction of irritability in the heart, than 
increaſed reſiſtance to it's action 

„We ſhall. here, agreeably to our plan, ſubjoin 

Jome practical reflections and concluſions, ariſing 
from what hath been ſaid... . 

As an animal, the nearer it is to it's origin, hath 

the more weſſels, an infant differs in it's compoſi- 

tion and ſtructure very much from an adult per- 

ſon. It is, in a manner, all brain and nerves, and 

blood and gelatinous humours, with a ſmall pro. 

portion of ſolids, the quantity of terreous parts, 

which are the baſis of fibres, being but little, it 

compared with the watry mucilaginous humidity, 

which cements them together. Their neryes are 

more ſenſible; their muſcular fibres more irritable, 

p and leſs tendinous, than they become afterwards in 
the courſe of growth. Their bones are ſoft and 

flexible like cartilages; their cartilages like mem- 

branes, and their fat a gelly. Therefore in treating 

the diſeaſes of infants, the practitioner muſt never 

loſe ſight of this difference in ſtructure between 

them and grown perſons. Slight cauſes throw them 

into convulſions; as even a moderate degree of fe- 

ver, pains in the ſtomach and bowels, and almoſt 

any pain of remarkable acuteneſs,” Secking; &c. 


n 


fry 
„ 


1 F * ee I. 8 Upon which account, all methods of cure, that are 

57 rough and painful, ſhould be avoided as much as 

poſſible. Mercury, and mercurial prepare 
| OW N whic 
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which raſh and ignorant practitioners are apt to Lx cr 
make free with, are dangerous; if we except Æthi- XXI. 
ops mineral, which ſeems to operate chiefly, if not: x- 
ſolely, in the prime vie. Antacid abſorbents, 
evacuation of humours in the bowels made in the 
ntleſt manner by magneſia alba, manna, rhu- 
arb / well corrected; bleeding with leeches ; gentle 
anodynes, as ſyrup of red poppies, and diacodium; 
mild cephalics, as rue, caſtor, and valerian, in 
ſmall doſes; are the fafeſt and moſt beneficial re- 
medies in this tender ſtage of life. And even theſe 
are not to be adminiſtred without great care and 
caution. RY 
In youth, the abſolute force of the heart is become 
high, but the fibres and veſſels are not as yet ſo 
firmly conſolidated, as they will be afterwards; 
therefore, in this ſtage, . fevers, and rupture of vel- 
ſels, are frequent. High living is pernicious. 
Heating methods and medicines are here both leſs 
requiſite, and more hurtful, than in advanced years. 
Evacuations of almoſt every kind are eaſily born, 
and the waſte quickly repaired. 7 
Middle age, in a general way, can beſt ſtand 
the moſt powerful remedies of all kinds, that are 
duly indicated. 3 | 
| Gd age requires an humid, nouriſhing and com- 
fortable diet. Warm bathing, prudently uſed, is 
here beneficial; as it retards the increaſe of rigidity 
in the ſolids. Abſtinence and inanition are per- 
nicious, becauſe a leſs quantity of chyle is ſent into 
the blood, from the ſame quantity of ingeſta, than 
in youth or middle age, as hath been explained. 
m And it is probably, for the ſame reaſon, that old 
. people, who eat plentifully, are liable to looſeneſs, 
oft as I have often obſerved. . 
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. E CT URE An 
Of the ſenſes. Of touch, taſte, and ſmelling, 


' Lecert.FN our lectures on the brain and nerves, we 


ſhewed, that the brain, ſtrictly ſo called, is 


ke ſeat of thought, and perception of every 


kind; and that the nerves are the immediate in- 


ſtruments of ſenſation. And we aſſented to the 
moſt generally received opinion of the exiſtence of a 
7 


nervous fluid, by the flux and reflux of which, 
through it's 2 canals, to wit, the nerves, both 

muſcular motion are excited; the 
latter, by the influx of that fluid from the origin 
of the nerves into the muſcular fibres ; the for- 


mer, by the reflux of the ſame fluid back upon it's 


origin, occaſioned by the impulſe of thoſe bodies 
chat excite the ſenſation. We now proceed to con- 
ſider the different ſenſes by themſelves, as they have 
each of them peculiar objects, and their organs are 


A peculiar ſtructures: and as the perfection and 


happineſs of our life depends ſo much upon their 
being duly and 2 exerciſed. We ſhall follow 
the common diviſion into five; and begin with the 
Tovcn. This may be conſidered two ways; ei- 
ther as that general perception impreſſed on our 
minds, when any part of our bodies is ated upon 


by external palpable objects, that touch it, either 


by immediate contact, or mediately through folds 
of flexible covering, and convey the idea of prel- 


ſure, pain, hardneſs, figure of the preſſing body, 


&c. or it may be underſtood to denote that more 


exquiſite ſpecies of it, by which we curiouſly ex- 
amine and explore the nature and properties, a3 


the hardneſs or ſoftneſs, ſmoothneſs or roughneſs, 
heat and cold, figure, &c. of the bodies we touch. 


This ſenſe is principally exerciſed by the extremi- 
ties of the fingers. Theſe ſpecies differ rather in 


degree, than in their natures, | 
We 
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We have before obſerved, that the ſkin,. or cutis LE OA. 
vera, which is of a ſtrong, cloie-woven cellular tex- XXII. 


ture, beſides veſſels, arterial and venous, and be- 
ſides glandular folliculi, is plentifully ſupplied with 
nerves. -See the twenty-firſt and twenty-third figures 
of EusTAcH1vs, in which the larger branches of 
nerves, emerging from the muſcles, and going to 
be diſtributed to the ſkin, both on the. fore and. 
back part of the body, are delineated. Theſe being 
branched out, and diſperſed. over every phyſical 
point of the ſubſtance of the ſkin, render it ex- 
tremely ſenſible. Their ultimate filaments being 
collected into ſmall bundles on the outer ſurface of 


the Kin, immediately under the epidermis, form 


what anatomiſts call papillæ, that is, little nipples, 


ſuppoſed to be found over the whole ſurface of the 


ſkin, but much more confpicuous in ſome places 


than other; and theſe papillæ are deemed the im- 


mediate organs of touch. They are higher and 
more numerous in the palms of the hand, the ſoles 


of the feet, and in the toes and fingers; 5 


the extremities of the latter. Hence the ſenſe oF 
touching is there quickeſt and moſt diſtinct. 
The perſpirable matter, conſtantly gliding over 


theſe papillæ, preſerves them moiſt, and in a fit con- 
dition to exerciſe their functions, as hath before been 


obſerved : and the inſenſible epidermis being ſpread 
over them, like a covering, and interpoſed be- 
tween the ſkin and the bodies touched, prevents the 
ſenſe from being too exquiſite, and uneaſy, or pain- 
tul, as it actually becomes, when that is rubbed off. 
In feeling nicely any object, in order to —_— 
its properties by the touch, we gently and attentively 


rub the points of our fingers over it; whereby the 


papille being affected, convey: to the ſenſerium 


commune the idea of hardneſs or ſoftneſs, ſmooth- 


neſs or roughneſs, equality or incquality, but heat 


and cold, dryneſs and moiſture, are perceived by 


barely touching without rubbing. It is net im- 
vi „ Pro- 
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LE c r. probable, that in nice examinations, the papillæ are 
XXII. erected; as may be concluded by analogy, from 
A what is obſerved in the organ of taſte, And Mar. 


PIGHIUS imagined he actually ſaw that erection in 
the papillæ of the fingers with a microſcope. _ 

Itching is a ſenſation occaſioned by ſome cauſe 
cently irritating theſe papillæ; as perſpirable mat- 
ter obſtructed, tickling the ſkin with a feather, &c. 
which provokes us to rub the part, and remove what 
is troubleſome. This ſenſation, when exceſſive, 
is perhaps more intolerable than almoſt any other, 
and capable of bringing on univerſal convulſions. 

Pain is cauſed by whatever fo affects the nerves, 


as to endanger their deſtruction ; whether by di- 


ſtraction, cutting, eroſion, burning, or other- 


The ſenſe of feeling in general is given us, that 
we may avoid what has a tendency to ruin our bo- 
dies. In particular, the acute ſenſation in the ex- 
tremities of the fingers, enables us nicely to diſtin- 
= the different qualities of objects; thereby fit- 


ng us for mechanical purpoſes, in the various arts 


and manufactures, which contribute ſo much to 


the elegant comforts of life, It likewiſe ſerves to 
ſupply the defects of the other ſenſes ; eſpecially 
thoſe of the ſight: a remarkable inftance of which 
we had in a late celebrated profeſſor at Cambridge. 
And Des Pitts informs us of a blind ſtatuary, 
who, by feeling curiouſly any face, could make a 
buſt bearing a ſtriking reſemblance to it. S 
We proceed next to the ſenſe of taſte. It is only 
the upper part, or dorſum, and the margioal 
brim of the tongue, that perceives taſtes. This 
is evinced by touching any other part within the | 
mouth by the moſt ſapid bodies, ſuppoſe falt; 
which application excites no ſenſe of taſte. | 
The immediate organ of taſte is nervous papillæ, 


on theſe parts of the tongue we have juſt now men- 
_ tioned, covered over with a mucous and almoſt tran- 


{pa- 
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ſparent membrane. Theſe papillæ are larger and L E CT. 
more conſpicuous than any other in the body. XXII. 
There are found three different kinds of then 


one bigger and harder than the reſt, which poſſeſſes 
chiefly the back or upper part of the tongue. Theſe 
are of a duller ſenſation than the other. The ſe- 
cond are of an oval figure, leſſer, and more tender 
than the former. They are ſcattered over the upper 
part of the tongue, and the nearer they approach 
to it's apex, or point, the liker they become unto 


the third fort, which is by far the moſt numerous 


and ſmalleſt. They are diſſeminated amongſt the 
reſt, and are of a conical figure, and the moſt 
acutely ſentient of all, conſtituting the principal 
part of the organ of taſte ; eſpecially ſuch of them 


as are at, or near the point of the tongue, where 
that ſenſe is moſt critical. 


The object of taſte is, in general, of a faline 
nature. Water, oil, and earth, when pure, with- 
out the mixture of any ſalt, excite no taſte at all. 
But, as falts are only taſted when diſſolved, water 
ſerves as a vehicle to the ſapid particles : oil likewiſe 
ſerves for the ſame purpoſe; and, beſides, makes 
them to adhere more obſtinately to the organs; 


thus heightening the flavour of what is taſted. 


Earth, by being mixed in different proportions, 
ſerves to regulate and diverſity the different reliſnes 
of ſapid ſubſtances. | 

When we are to taſte, | we endeavour, if the ob- 
ject is ſolid, firſt to comminute it by maſtication : 
then ſaliva, or whatever juice the mouth affords, 
are poured out upon the comminuted molecula, and 
mixed with it. This being done, the papillæ are 
erected, and the thing to be taſted is preſſed againſt 


the upper part of the tongue, where the papillz are 


placed, by thruſting it againſt the roof of the mouth. 
The erection of the papillæ in taſting, may be ſeen 
with care and management, by the afliſtance of the 
microſcope. If the tongue and mouth be quite dry, 
U 2 5 
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LE e r. we cannot taſte at all, for want of moiſture to gif. 
XXII. ſolve the ſapid particles. 
— The varieties of taſtes are really infinite 


in number. The principal claſſes under which 
they may be ranged, are acid or ſour, ſweet, ſalt, 


alcaline or urinous, putrid or rancid, bitter 
vinous, ſpirituous, aromatic or ſpicy, hot, cold, 


auſterez and perhaps ſeveral others. Out of 
which differently combined, and mixed in dif- 
ferent proportions, and degrees of ſtrength, an 
endleſs diverſity of taſtes ariſes. 

The ſenſe of taſte is given to excite us to eat, 
when our bodies require food, for the pleaſure of 
cating; and to diſtinguiſh what is hurtful from 
what is falutary, by it's agreeable or diſagreeable 
flavour. For in a general way, in ſober unde- 
bauched nature, what is ſafely nouriſhing, is agree- 
able to our palates; and what is hurttul, diſguſts 


us. Herbivorous animals, which have a vanety | 


of alimentary vegetables ſpread before them, with 
noxious ones intermixed, are furniſhed with long 
tongues ; and therefore a larger taſting ſenſory; 
with a more exquiſite ſtructure of papille ; which 
man, who may ſubſiſt upon a leſs variety of ali- 
ments, and is endowed with reaſon to enable him 
to profit by admonition and experience, hath not 
the ſame occaſion for, 

The tongue is ſupplied with nerves from a 
branch of the fifth pair. 

The ſeat of ſmelling is that ſoft, pulpy mem- 
brane, called pituitaria, and Schneideriana from 


it's firſt accurate deſcriber, upon which the olfactory 
nerves are diſtributed. This is the firſt pair, 


reckoning forwards, that ariſes from the brain. 


From their origin at the corpora ftriata, they pals, 


one on each ſide, under the anterior lobes of the 
brain, towards the os cribriforme; where they ſplit 
into a great number of ſmall filaments, which pals 
through the holes of that bone, in order to be 
| x - | ſpread 
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ſpread on the abovementioned membrane, which LR e T; 
lines the cavity of the noſe, and the ſinuſes that XXII. 


open into it. ry — * 


Theſe nerves are remarkably tender and ſoft; 


which tenderneſs, and their ſudden expanſion, makes 
it impoſſible to trace them far. But profeſſor 
MonRo informs us, that if we break the cribriform 
lamella, and gently raiſe it, we may ſee the nervous 


filaments diſtributed ſome way on the membrane. 


There are no papillæ here, as on the ſkin, and the 
organ of taſte; but an uniform termination; and 


probably the extremities of the nerves lie bare, and 

open into the cavities which this membrane lines. 
Theſe are, beſides the noſtrils, ſo well known, 

that we ſhall not now deſcribe them, all the 


ſinuſes, that open into that cavity, as hath been 
aid. | 15 


And firſt, che frontal ſinuſes are placed, one 
immediately above the orbit of each eye. They 
are pretty large cavities, formed by the ſeparation 


of the laminæ of the os frontis there, ſeparated 
from each other by a bony partition, and open in- 
to the upper part of the noſtrils. They are never 
found in the foetus ; and therefore ſeem to have 
been made by the action of the frontal muſcles, 
pulling the laminæ of the os frontis aſunder, while 
the bones are ſoft and yielding. - 

The ſecond are the ſinuſes, or as ſome anatomiſts - 
call them, the cells of the os ethmoides; which are 
four or five on each ſide, in the exterior part of the 
cribriform portion; like the cells of honey-combs. 


They likewiſe open by many orifices into the upper 


part of the noſtrils. | | 

The third are thoſe of the os ſphænoides, which 
are pretty large; and likewiſe open into the noſtrils, 
by two orifices, one from each, into the noftrils. 
Sometimes, inſtead of two diſtinct ſinuſes, there is 
only one large one, opening into one noſtril. 


U-3 __ 3 
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LE or. The laſt and largeſt of them all are the maxillary 
XXII. ſinuſes. They are within the body of each os 
— maxillare; and open into each noſtril, betwixt the 
two oſſa ſpongioſa. | 4 
All theſe are lined with the ſame membrane, with 
| the fibrils of the olfactory nerves terminating in it; 
by which contrivance the organ of ſmelling is vaft- 
ly enlarged. | 5 . 
But nature hath not thought all this fabric ſuf- 
ficient. There are, beſides the cavities we have 
mentioned, two ſets of bones, called ofa ſpongioſa, 
or turbinata, within the noſe; one on each ſide, 
The upper are proceſſes of the os ethmoides. They 
are ſomewhat elliptical in their circumference, 
pointed at each extremity, and full of inequalities 
and cellular receſſes. - The inferior ofa ſpongioſa 
are more independent ; and rather ſupported by, 
than proceſſes of any contiguous bones. Some 
anatomiſts, by dividing the upper into two, make 
three on each ſide. However that be, they are al 
lined with the common membrane of the noſe, 
which enters into all their cellular receſſes; by which 
means it's ſurface is very much enlarged. 
Theſe ſpongy bones are an important, if not the 
principal part of the olfactory organ. For it is 
obſerved, that in thoſe animals, whoſe ſmell is 
acuteſt, the ſpongy bones are not only larger, but 
alſo more divided and indented ; whereby the ſur- 
face of the inveſting membrane, upon which the 
_ evaneſcent branches of the olfactory nerve are 
.- ſpread, is the more expanded. . 
3 The membrane of the noſe is in general of 2 
porous ſpongy texture ; unequally thick in different 
places. Beſides the nerves, that are diſtributed over 
it, and it's blood-veſſels, it abounds with glands, 
which ſeparate a mucous fluid, to be poured out 
upon it's ſurface ; partly through cylindrical ducts, 
partly from round folliculi opening into it without 
ducts. This mucus which is formed in great plenty 
ns 5 over 
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over the whole ſurface of the membrane, ſerves toL x ct; 
defend the bare nerves from the injuries of the air, XXII. 
and of whatever particles may float therein; and a.. 


the ſame time to preſerve them moiſt, and in due 
trim for ſenſation. The lachrymæ or tears likewiſe 
contribute towards moiſtening the membrane, and 
diluting the mucus; as they conſtantly fall into 
the cavity of the noſtrils from the ſurface of the 
eyes by the lachrymal ducts. | 
The objects of ſmelling are volatile efluvia 
floating in the air; conſiſting of oil and falt, high- 
ly attenuated ; and intimately mixed together. 
The vapour of water alone is inodorous ; if we ſit 
in a new-waſhed room, we are not ſenſible of any 
imell, while it is drying, though the ſteam affects 
us in other reſpects, and not ſeldom produces very 
grievous effects. But water may, and queſtionleſs 
actually does ſervs as a vehicle to ſcatter abroad, 
as well as divide and diſſolve the odorous particles : 
and. by the oil the faline particles are more cloſely 
applied, and made as it were to adhere to the 
ſenſory. | | 

As falt and oil blended together are the common 


t the objects of taſte and ſmell, we may obſerve the 
it I analogy betwixt theſe two ſenſes ; with this chief 
Il 5 W difference, that in the latter they muſt be volatile, 
but and float in the air; whereas in the former they may 
ſur- W be, and commonly are fixed. Hence it is often 
the found, that a remarkable quickneſs or dulneſs of 
are both, go together. = 
It is when we draw in air into our noſtrils that 
of 2 W we ſmell; when we expel air, we are ſenfible of no 
erent W odour. When we keep in our breath, we ſmell 
over little or not at all. Therefore when we intend to 
ands, W exert that ſenſe, nicely and curiouſly, we ſhut our 
1 out W mouths, and draw air repeatedly into the noſe with 
lucts, W fome force. This action is termed ſnuffing. By 
thout WF it's means the odorous effluvia are forcibly applied 
lenty MW to, and as it were detained on the ſenſory, _ 
ove Ws © As 
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Leer. As odorous efluvia are volatile and indiviſible, 
XXII. they muſt be ſubtile and fine beyond imagination. 

—— A mall piece of ambergreaſe, or muſk, retains it's 
odoriferous quality for years, without ſenſible dimi- 
nution of bulk or weight. Even a paper, in which 
muſk hath been kept, will perfume a cloſet tor a 
long time together. The illuſtrious BoyLg hath 
wrote a treatiſe on the ſubtlety of efluvia” . 

The uſe of ſmell is in general to warn us to 
avoid what may prove hurttul ; as there is ſcarce 
any noiſome odour but what, if long continued, 
would become prejudicial to us in health; however 

| they may be ſalutary in ſome morbid caſes, But 

it's principal uſe ſeems to be to direct us in the 
choice of our aliments. We never venture to eat, 
or drink any thing we are unacquainted with, or 
doubt of, without ſmelling at it. And this ve 

do naturally, and by inſtinct, without reaſoning 
upon the matter. Upon this account moſt brutes 
are provided with a more exquiſite organ of ſmell 
than man: as ſome of them muſt dittinguith be- 
twixt hurtful and ſalubrious vegetables, that may 
appear equally inviting .to the eye; others muſt 
find out their prey at a diſtance ; where their ſight 
alone would not be a ſufficient guide, &c. And 
they all want reaſon; and conſequently are in a 
great meaſure debar red from being benefited either 
by their own experience; or that of others of the 
ſame ſpecies. 

Some odorous Mania are W and re- 
freſhing; others in ſome meaſure alimentary. There 
is a noted ſtory told of Druockirus, (the greatefi 
naturaliſt of his time; the ſhipwreck of whoſe 
works is an inexpreſſible lots to mankind) not un- 
worthy of being mentioned here. He growing very 
old, and weary of life, determined to ) ſtarve him. 
ſelt, and had faſted ſome days with that intention; 
but being admoniſhed by his ſiſter, of ſome public 
teſtival then at hand, which rendered it leſs _ 

| or 
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le, for him to die during it's celebration, than after it L E er. 
on. ſhould be over; he protracted his life three whole XXII. 


it's days, by ſmelling of loaves of bread brought him ww—, 

ni- hot from the oven. I beg leave briefly to relate a 
ich modern ſtory, much of the ſame nature; which, 
ra though it is commonly told chiefly upon the ac- 
ath count of a joke in it, may yet, for aught I know, 
contain both truth, and matter of inſtruction. A 
to traveller, whoſe finances were low, comes hungry 
rce into a cook's ſhop, with an intention to dine; 
ed, while he was deliberating what victuals to make 
ver choice of, that might come cheapeſt, he feels his 
But craving begin to abate; and ſtays on, till it, was 
the quite ſatisfied with the ſmell of the meat, that was 
- there getting ready, in variety and plenty. At 
or length he moves off without calling for any thing. 
we He repeats viſits of the ſame kind ſeveral times af- 
ing ter. The cook, penetrating his drift, demands 
ates pay of our traveller for meals he had at his ſhop : 
nell and, upon his refuſal, proſecutes him for à certain 
be- ſum. The judge decrees that the poor man ſhould 
nay produce the money in court, which, when the 
Juſt plaintiff had been permitted to ſmell at, was to be 
ght returned to the defendant; a deciſion no leſs equi- 
\nd table than witty. For that perſon mult be very 
n a hard hearted, who grudges a poor man the ſmell of 
ther W victuals, which, unleſs he had profited by it, muſt 

the have exhaled, and been loſt. 

Some odours are medicinal, and ſome poiſonous. 
re- The effluvia of wine and ſpirits have been found to 
here inebriate. There have been inſtances of aloes and 
ueſt colocynth operating as cathartics by ſmell; but 
hoſe that might be owing to imagination. The fumes 
un- of kindled brimſtone and charcoal, when confined 
very vithin a cloſe place, prove deadly. The effluvia of 
im- wine fermenting in a large caſk, if directed ſtrongly 
ON ; through a ſmall hole upon the lungs, are the moſt 
blic ſuddenly deſtructive of all known poiſons. Mi- 
cent neral damps have often killed miners, and poiſons 
for ” 5 £ ä 
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L x o r. have been conveyed with too certain effects, in the 


XXII. 
— 


way of odour. 11 775 b 
We ſhall ſay ſomething on the diſeaſes of the 
or, gan of ſmelling. 4 4 


. Ulcers within the noſtrils, which yield purulent 


matter, create a conſtant naſty ſmell to the patient; 
eſpecially if the ſpongy bones, and the other cir- 


cumjacent bones, are affected with caries. This is 


called ozæna. The venereal lues often affects theſe 


parts. The manner of treating ſuch caſes, which 


Often are as tedious and difficult as any that occur in 
ſurgery, is to be learned from the practice of the 
beſt ſurgeons ; and from the beſt chirurgical au- 


thors. | 


Polypus of the noſe is a fleſhy excreſcence of the 
membrana Schneideriana, which, for the moſt part, 
hath but one root, or foot, but ſometimes more; 
from whence it's name. In the courſe of it's growth, 
it ſtuffs one or both noſtrils (if there are two of 
them; which ſeldom is the caſe) and hangs down 
in an unſeemly manner. It's root, or roots ſome- 


times are fixed in the noſtrils, ſometimes in the 


palate; in which latter caſe it affects the ſpeech, 
and even ſwallowing and reſpiration. 


It requires extirpation, either by eroding appli- 
cations, inciſion ; or, which is generally preferred, 


by a ligature tied tight about the tumor, as nigh 
it's origin as poſſible. Sometimes twiſting and 


wrenching off the roots is eligible. For the ma- 


nagement of all which methods, conſult chirurgical 
writers. & CRT 


There is ſuch à multiplicity of bones in or near 
the organ of ſmelling; and theſe of different ſhapes 


and texture; and ſuch a variety of natural finuſes, 


that ulcers, fractures, caries, &c. here put on a 


great diverſity of appearances, and require different 


treatment. Inſomuch, that there is no part of the 
human body, the anatomy and phyſiology of which 


the regular ſurgeon ought to ſtudy more carefully, 


than 


—. 8 


T „ ws was iy - gng® wot 
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: than that of the noſe, the cavities connected with 
it, and the neighbouring parts. : 
JJC 
t Of hearing. Of ſound ; the ear; ſome diſeaſes of the ear. 
MANVHAT air is the medium of ſound, is proved LE c T.' 

by undoubted experiments. A bell rung in XXIII. 


$ 

. open air, makes an audible found. It does the 
5 ſame in air ſhut up within a receiver, and not com- 
5 
; 


municating with the atmoſphere,, Exhauſt part of 

the air by the air-pump, the ſound of the bell will 
I be diminiſhed in proportion to the-diminution of 

the quantity of the contained air ; continue ex- 
. hauſting, and at length no ſound at all will be 
perceived. Admit the air again; and ſound will 
be reſtored, and increaſed according to the quan- 
b tity of re- admitted air. Condenſe the air, by 
f thruſting in more than makes it in equilibrio with 
the atmoſphere, the ſound will be the more height- 
; ened, the more the air is condenſed. 
But though ſound is cauſed by the motion of 
air, it is not every kind of it's motion that produces 
it. The merely progreſſive creates it no otherwiſe 
than by the alliſion of it's ſurface upon ſonorous 
bodies; if we except a ſudden exploſion, which 
creates a crack or report; as the burſting of an 
inflated bladder, or the diſcharge of a gun. It is 
the tremulous oſcillatory motion of it's minute 


| parts, their reciprocations backwards and forwards, 

that produce found. This we may be ſatisfied of, 
, by viewing the {ſtring of a baſs violin when ſound- 
ing; we can then perceive it ſenſibly vibrating. 


This vibration of the ſtring imprints a like vibra- 
tion on the ambient air, as it is compreſſible and 
elaſtic, it being alternately impelled one way, and 
reſtoring itſelf the other ; thus humoring the 
oſcillations of the tremulous chord. This tre- 
mulous motion of the air, in which we ba 
> | | | and 
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LE r. and without which we cannot ſubſiſt one minute; 
XXIII. much leſs exerciſe any ſenſe, being propagated to 
our organ of hearing, excites in us the idea of 


ſound. 


Ihe oſcillation of the; air, in ler to excite 


| ſound, muſt be of a certain circumſcribed velocity; 


under or above which our organs of hearing are not 


affected; the ſenſes being limited. It hath been 
found by accurate experiments, that there mult be 
thirty vibrations at leaſt performed in the ſpace of 
one ſecond, before any audible ſound. is produced. 
The fewer vibrations are completed in a given 
time, the ſound is the graver or deeper : the greater 
their number is, the acuter or ſhriller it becomes; 
when the number is increaſed to a certain degree, 
their effect is unperceivable by our organs; though 
probably other animals more minute, with nicer 
ſenſes, may be affected by them. HALLER defines 
the moſt acute audible ſound not to exceed 7520 
vibrations in one ſecond, no doubt upon the faith 


of exact experiments, and right concluſions drawn 


from them: which is about 250 times the number 


performed in the deepeſt or graveſt audible ſound. 


 SAUVEUR in the Pariſian academy, with whom 
Mvu$CHENBROEK agrees, makes the numbers of 
' Vibrations ſomewhat different. 


We are to obſerve, that the graveneſs or deepneſs, 


and the acuteneſs or ſhrilneſs of ſounds are quali- 
ties quite different from, and independent on their 
loudneſs or greatneſs; and their lowneſs or ſmall- 
neſs. A deep ſound may be very loud, and an 
acute one may be very low. Loudneſs depends on 
the force, by which the air is impelled; gcutenck 
on the celerity of it's oſcillations. 

The propagation of ſound js progreſſive, not in- 
ſtantaneous. It is found to move about 1050 Eng- 
liſn feet in a ſecond; with a velocity nearly uni- 
form. It moves ſomewhat ſlower, and not ſo: far 

by much, againſt che wind as with it, or in a calm. 


The 
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The denſity, dryneſs and heat of the air increaſe], x C r. 
irs velocity, and ſphere” of propagation : and: the XXIII. 


oppoſite qualities diminiſh both. 
The tremulous vibrations of the air, which 2 


ſound, affect ſonorous bodies; and cauſe more or leſs 


the ſame kind of vibrations in their minute parts, 
as itſelf is agitated with. And, vice verſa, if the 
minute parts of a ſonorous body are firſt put in a 
tremulous motion (as thoſe of a bell by the ſtroke of 


—— 


a hammer) they communicate the fame motion to 


the minute particles of air. 

; Muſicians find that ſome ſounds agree with, or 
are like one another; ſome diſagree with, or are 
unlike one another. Hence ariſe the names of con- 


cords and diſcords in muſic. 


. Two or more ſounds are ſaid to be in concord to- 
cher, when in a very ſmall portion of time, ſu 
poſe the 100th part of a ſecond or leſs, they both 
complete an unequal number of vibrations. If the 
ſtring A performs ten vibrations in the hundred part 


of a ſecond; and the ſtring B completes five in 


the ſame preciſe time, then the ſounds of theſe two 
ſtrings are ſaid to be in concord; and in the moſt 
perfect concord poſſible; for if they both performed 
the ſame number in the ſame time, they would be 
uniſons, not concords. 


Muſicians divide the ſcale into ſeven natural 


notes, which are all diſtin& from one another, and 
have a very different effect upon the ear. When 


you aſcend or deſcend to the eighth, it is the ſame 
with the firſt, being the moſt perfect concord, and 
called octave. And as many octaves, above or un- 
der one another, as can be expreſſed either by the 


voice or inſtruments, are all in concord together. 


But the two neareſt agree more perfectly, than any 
two more remote. And when two notes are three 


or four octaves removed, they ceaſe almoſt alto- 
gether to be concords. 


More - 


XXIII. ral notes, the third and fifth make concords with 
t tſke firſt; though leſs perfect than the octave; while 


Or S 
muficians find, that of the ſeven natu- 


the other four are diſcords to it. + 

It is a celebrated experiment, that if two ſtrings 
in two violins, or any other ſtringed inſtrument, 
are nicely tuned, ſo as to be unifons, when you 


ſound the one ſtring, the other, without being 


touched, will vibrate, and create, in ſome degree, 


the ſame ſound. The reaſon is, the ſame vibrations 


of air, that are excited by touching the one ſtring, 
make ſimilar vibrations in the other, which, by 
being tuned properly, is diſpoſed to perform ſuch 
vibrations preferably to any other. Concords like- 
wiſe, though in an inferior degree, affect one an- 
other: the octave moſt, which is next to uniſon; 
then the fifth and third. | OO, 
Sionorous bodies muſt be dry, hard, elaſtic and 
Tenſe. The more they are ſo, the more ſonorous 
The more tenſe a muſical ſtring is, it yields the 
acuter ſound or note, it's vibrations being the more 
circumſcribed and ſwifter. And vice ver/a, the 
leſs bent it is, the vibrations are the ſlower and 
wider, and therefore the ſound the deeper. 
The ſhorter the ſtring is, ceteris paribus, the 
 acuter the note; and vice verſa. Thus baſs inſtru- 
ments muſt be larger than treble ones. 48 
All this it was neceſſary to premiſe concerning 
the general doctrine of ſound, Lefore we come to 
explain the ſenſe of hearing: to which let me add, 
that ſound is reflected by obſtacles independently 
on their elaſticity ; and that according to the ſame 
law light is; to wit, by making the angle of re- 
-Aexion, equal to that of incidence. And further 
let us obſerve, that what ſounds we hear are not 
folely thoſe made by the primary ſonorous bodies, 
but the aggregate of all the ſounds made at the 
ſame time by other ambient bodies; that are in 
1 | uni- 
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uniſon. or concord with the primary ſound ; and Lx e r. 


likewiſe that addition of reflected ſound, that bodies XXIII. 
near us furniſh, when the reflexion is ſo very quick. 


as phyſically to coincide with the direct ſound : for 
if there be a ſenſible ſpace of time between the di- 
rect ſound, and the reflected one, echo is produced. 
er ſounds are ſtronger in a room than in the 
3 ee ie ee, 
Z McRs$Ennus in his book De Harmonicis, and 
K1iRCHER in his Muſurgia and  Phonurgia, have 


treated copiouſly of ſounds and ſounding inſtru- 


ments. Writers on experimental philoſophy, the 
chief of which are s'Gravesanpe, DESAGULIERS, 
and MuschEN BROERE, likewiſe handle this ſubject. 
HELSHAM's lectures are excellent epitome z 


and SCHELLAMER de Audit contains almoſt what 


is ſufficient of this doctrine, as far as an account 
of the organ of hearing is concerned. 

We now proceed to conſider the organ itſelf. 
It may be divided into the external and internal: 
the external are thoſe parts, which appear out- 


wardly without diſſection; to wit, the ear properly 


paſſage. __ : 36 ul 
The ear is formed of a pretty thick cartilage, 
covered with a cloſe cellular texture, without fat, 


ſo called, and the external auditory meatus or 


(except in the lobe, where the cartilage breaks off) 


and with the cutis vera, and epidermis above all, 
The cartilage, and it's integuments, are folded into 
circumvolutions, in ſome meaſure ſpiral, which 
lead to, and terminate in the entry of the meatus 


or paſſage. The uſe of the ear is to gather, like 


a funnel, and determine the tremulous air into the 
meatus. Hence thoſe who have loſt their ears, 
hear not ſo acutely as others; and endeavour to 
ſupply that want by applying the palm of their 
hand made hollow to their ears. Hence the uſe- 
fulneſs of hearing - trumpets. Quadrupeds, eſpeci- 


ally the moſt timorous of them, as deer and hares, : 
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LE c r. turn their ears, by muſcles furniſned for that pur- 
XXIII. poſe, towards the place, from which noiſe Pro- k 
— ceeds, that they may hear the more acutely. ; 
As there are two ears, right and left, both on 4 

the outſide of the head; by the help of turning 
about the head, ſounds, from whatever quarter they a 
may come, are gathered by either or both, with þ 
the greateſt advant = 
>The muſcles of * external ear in human ſub- ; 
jeas, are but a few cutaneous fleſhy fibres, the b 
action and uſe of which is obſcure and inconſider- b 


able. They may ſerve in ſome meaſure to dilate , 
or contract the entry into the meatus, as ſounds 2 
are weak or ſtrong ; which is DuvErNney's opinion: 
or, according to Hauler, by their action they h 
may make the ear tenſi and ſteady, - when we have 
a mind to hear moſt diſtinctly. / In brutes, whoſe th 
ears have a manifeſt tation, ow; are ſtron ger and 
more conſpicuous. _ FA 
The meatus or paſſage of the car leads to, and 
| terminates in the membrana tympani, or drum of P 
the ear. It is partly cartilaginous, and , partly 
bony. The former is a continuation of the carti- ed 
lage of the ear become narrower. It i is broken and | 
3 in three places, which are joined only th 
by the ſkin, which lines it's ug This ſkin, I ch 
wich an epidermis covering it, is ſpread over with 
a vaſt number of glands, to ſecrete that fluid, 
which, when thickened by being long enough ex- 
poſed to the air, is the wax of the ear; this is not the 
only a natural balſam or liniment to keep warm I T. 
and moiſt the acutely ſentient ſkin of the meatus; 2 
but moreover ſerves to entangle duſt or ſmall in- 5 
ſects flying in the air, that might prove hurtful to th 
the membrana tympani. When this wax is accu- I + 
mulated in too great quantity, it obſtructs the of 
meatus, and creates the moſt. common kind of 7 
deafneſs; the remedy of which is picking the 
n or Hringing them. There are likewiſe _ Gi 
whic 5 


the | 
irs, 
nch 


other injuries. 
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which grow ef in the infide of the paſſage of the ear LRer. 
the uſe of which ſeems to be to create an irching XXIII. 
or tickling there, when the meatus is foul, in or- Matt a 4 
der to prompt us to pick, and clean it. i 

The bony part of the meatus is continued to 
the cartilaginous ; ; and terminates at the nembrana 
tympant. = ; 4 1s as it were an addition to the tem- 

ral bone, 

The meatus, thus compoſed of cartilage and 
bone, and thus covered or lined, is not ſtreight, 
but crooked and winding, to defend the membrana 
tympani againſt the force of exceſſive ſounds, and 


At the extremity of this meatus is the membrand 
tympani ; which is ſtretched upon the bony part, 
all round: and ſo forms a cloſe paftition between ” 
the external parts of the organ of hearing and the 
internal. This is an oval membrane; thin, dry, 
firm, and tranſparent. Though it ſeems ſtretched 
pretty tight, yet it is not plain, but concave out- 
wardly, and inwardly convex; being pulled that 
way by the handle of tlie malleus, which! is faſten- 
ed to it. 1 

Under this membrane, e father wien ic. 
the cavity of the tympanum ; in which are the 
three principal officula auditus, with the fourth and 
ſmalleſt. The firſt is called the maileus, or ham- 
mer, from it's ſhape. It's handle, as we have ſaid, 
is faſtened to the membrana tympani ; it's head to 
the body of the ſecond bone, called incus ox anvil. 
The long leg of the incus is articulated with the 
ſapes or ftifrup ; and in this articulation 1 is placed 
the fourth and ſmalleſt bone, called from it's figure 
obiculgre. See Duverney, Fig. V. The baſis 
of the ſtirrup is fixed to, and covers all the entry 
of the foramen ovale, of which more by and by. 

The malleus is furniſhed. with muſcles, con- 
cerning the number of which anatonuſts diſagree z 
ome,. among which is the moſt accurate AL Ixus, 

X reckoning 


L x c r. reckoning three; others only two, and denying 
XXIII. the exiſtence of that called by Al BIxus laxator 
—uani. HALLER declares he never could find 


it. The other two muſcles of the malleus are 
acknowledged on both ſides. The one bends the 
tympanum, by pulling it inwards and rendring it 
more concave, as it is inſerted in the handle of the 
malleus, which is fixed to the inner and convex 
ſide of the tympanum. The other, according to 
HALLER, when acting, draws the malleus from the 
ineus; in ſome 0 interrupting the propaga- 
tion of tremors from the one bone to the other, 
The ſtapes or ſtirrup hath a peculiar . muſcle to 
itſelf, which ſerves for the tenſion of the mem- 
brane, by which it's baſis is faſtened to the foramen 
ovale; and, as DuvEeRNEev, not improbably, con- 


jectures, to add to the tenſion of the bony fibres 


of it's proper ſtructure. 
Theſe little bones of the ear, and in general the 

whole bony proper part of the organ of hearing, 

are remarkably hard and flinty ; even ſo early, as 


in the ripe foetus. But they are not devoid of 
perioſteum, as Duverney pronounces. Ravvscn, 
y his injections, hath demonſtrated veſſels on their 


ſurface ; which muſt be ſupported by a membrane, 
as they are every where elſe in the body. 


Beſides theſe bones, there are in the cavity of 


the tympanum four holes, leading to what is called 
the labyrinth. The firſt is the foramen ovale, or 
feneſtra ovalis ; to which, as hath been faid, the 


baſe of the ſtapes is fixed, and compleatly ſtops it. 


This leads to the veftibulum, into which the three 


ſemicircular canals open. The ſecond, called fo- 
Meret rotunda, leads to the 

cochlea, The third to the tuba Euſtachiana. The 
fourth into the cavity of the maſtoid proceſs. 
The three ſemicircular canals open into the veſ- 
tibulum by five orifices; as two of them join to- 
gether, and make but one opening at one of their 
iT e 55 emditie. 


ramen rotundum, or 
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extremities. They are like ſo many paſſages dug LEO r. 
out in à piece of ivory. Their diameters are un- XXIII. 
equal, not only if the whole cavity of one canal be. 
compared with that of another; but likewiſe in | 
different parts of one and the ſame canal. 

The cochlea is a ſpiral bony cavity, reſembling 
the wp: of the ſhell of a ſnail, whence it hath 
its name. It is formed by a bony canal, or father 

oove, rolled ſpirally from bottom to top round a 
body ſpindle, tapering to an apex or point, like 
the fuſee of a watch; making in all two turns and 


a half. This canal is divided, all it's length, into 


* 10 f..... Ae OT - * 


mo, by a bony lamina faſtened to the bottom of 
„ the canal. This lamina follows the canal in all 
is windings; and becoming gradually narrower, 
ait approaches to the apex, terminates in a very 
acute angle; thus leaving two openings in tne ex- 
+ I ticmity of the canal, one on each fide ; which lead to 
the veſtibulum, and foramen rotundum reſpectively, - 
G The tuba Euſtachiana, to which the third fora- 
f men leads, ſo called from it's firſt accurate deſcri- 
; ber Evsracnivs, is a canal, one on each ſide, by 


ir which the air we breath finds admiſſion from the 
. palate, or fauces, into the cavity of the tympanum. 
; "hy tube. by DuvztrNney improperly called aque- 
duct, begins membranous, opening into the back 
d part of the noſtrils, above the uvula. In its pro- 
or gteſs towards the internal ear, it becomes partly 
de I cartilaginous, and at length bony ; in that ſtate 
. W into, and communicating with the cavity 
of- the tympanum. | | 
* As the maſtoid proceſs, to which the fourth fo- 
he namen leads, ſeems to be no proper part of the 
he _— hearing, we forbear any farther mention 
e how, | 
Tg The organ of hearing is ſupplied with nerves 
o. | fom the ſeventh pair, called the auditory. They 
eir ©} =iſe, one on each fide, from the great tranſverſe 
cs. Protuberance of the medulla oblongata. Each of 
R 2 . theſe 
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LI e r. theſe nerves is double, conſiſting of two ropes, 

XXIII. one of which is ſmall, and ſolid; and therefore 

— called the portio dura; the other larger, and ſofter, 
called the portio malls” It is this latter that is lo 
chiefly, and indeed almoſt ſolely diſtributed to the 


organ of hearing; and therefore is properly = Th 
auditory nerve. 1 
Theſe two portions run together till they come bo 
to the end of a pretty large ſinus in the os. petroſum, ks 
called meatus auditorius internus. There they ſe- b 
parate; the portio mollis immediately dividing into 0 


ſmall filaments, and piercing through the as, petroſum he. 
by different ſmall holes; and diſtributing itſelf, 
ſoft and pulpy, on the perioſteum of the inſide of che 
the ſemicircular canals; of the cochlea, and the the 
veſtibulum. : 
The organ of hearing is ſupplied with blood art 
veſſels from branches of the carotids and. verte- 
brals. be 
Though there is much obſcurity in tracing he 
uſes of fo operoſe a machinery, as that of the ear | ou 
is; and though we muſt. deſpair of ever finding 
out the particular deſign of nature in moſt of her I >» 
minutie ; yet I apprehend enough may be gathered 
from . nature and phænomena of ſounds : from 
the evident ſtructure of the parts; and from the ben 
E of mulical inſtruments, to form a general of 


idea of the functions of this organ, almoſt ſuffici- I 
ent to ſatisfy the wiſe philoſopher ; and to direct lu 
ſuch practical methods in the art of healing, as it 11 
is in our power to apply. I ſhall briefly. Tum up mic 
what I take to be the ſubſtance of this doctrine. by 

Firſt the waves of the tremulous air being col- con 


lected by the external ear, in the manner we have the 

ſaid. and conducted through the winding external ¶ the 

paſſage, ſtrike the membrana tympant. This mem- here 

brane being ſtretched remarkably tight upon the art 

bony brim of the tympanum, and being very diy am 
= | and hard, and therefore elaſtic, is thereby excited tun 
| into. 
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two muſcles of the malleus, which either bend or XXIII. 
relax it, as occaſion requires; the latter when the 


ſound is over violent; the former when it is faint, 
and not eaſily audible without accurate attention. 


The tremors of the membrana tympani are com- 


municated to the bone it is ſtretched over, and the 
bones contiguous to it; and likewiſe to the mal- 
leus, the handle of which is cloſely faſtened to it, 
by almoſt all it's length. The malleus tranſmits 
them to the incus, with which it is articulated; the 
head of the former being received by a depreſſion 


in the body of the latter. The incus propagates 


them to the ſtapes, with which it is joined; and 
the fourth ſmall bone at their junction renders their 
propagation more perfect than it would be, if the 
articulation were wholly ligamentous. But the 
incus likewiſe communicates it's tremors to the 
bony part or barrel of the tympanum, as it is at- 


tached to it by it's ſhort handle. The ſtapes, re- 
gulated by it's muſcleſ, as it is fixed to the fora- 


men ovale, tranſmits it's tremors to the whole laby- 
nuch; but moſt directly to the veſtibulum, and 
ſemicircular canals. -- | | 
Theſe ſmall bones, therefore, not only ſerve to 
bend or relax the membrana tympani, but likewiſe 
to propagate it's tremors to the internal ear, in ſome 
meaſure like the ſound-poſt of a violin; by which 


| underſtand that piece of ſtick running tranſverſely | 


in it's inſide, from the middle of it's belly, to the 
middle of it's back; whereby the tremors excited 
by the vibration of the ſtrings in the belly, are 


communicated directly to the oppoſite plank, or 


the back. If this ſtick be taken out, the ſound of 
the violin will be much impaired. But nature 
here, as every where elſe, is infinitely ſuperior to 


art: for in a violin the ſound-poſt remains in thes 


lame ſtate of tenſion, as long as the inſtrument is 
tuned to the ſame pitch; whereas the bones of the 
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Or THE E AR. 


Lc r. ear are ſtretched more or leſs in an inſtant of time, 
XXIII. as different occaſions require, by the action of their 
— muſcles. 1 | 


As the principal and dire& termination of the 
influence of the «//icula auditus is upon the veſtibu- 
lum and ſemicircular canals, it 1s natural to con- 
clude that this is the principal part. of the organ of 
hearing: and the more fo, that, as DuveRney re- 
marks, birds want the cochlea ; ſome of which, at 
leaſt, hear very exquiſitely ; for example, ſong 
birds; otherwiſe they could not warble ſo ſweetly, 
The ſemicircular canals, being dug out in the hard 
elaſtic os petroſum, in a ſemicircular form, and 
compleating rather more than half a circle, muſt 
of courſe cut the bony fibres into infinite interme- 
diate degrees of lengths, from the longeſt to the 
-ſharteſt , that ſo in every degree of gravity or acute- 
neſs of ſounds, within the limits foe perception, 


there may be an infinity of fibres in concord or 


uniſon with the original ſound ; and affect the ſoft 
auditory nerve, ſpread upon their perioſteum ac- 
cordingly. Analogous to this.contrivance of nature, 
but much inferior in ingenuity, are the two an 


erred 3% in the belly of violins ; and the holes 


in wind inſtruments, by which the wood, or what- 
ever other matter they are made of, is cut into 
fibres, differing from one another in length, by 
indefinitely ſmall degrees. 

No doubt the cochlea contributes a large ſhare 
towards the ſenſe of hearing ; and renders it more 
perfect and critical. Nature, which does nothing 
in vain, would not have been ſo profuſe in a won- 


derful ſtructure here, without anſwering a ſuitable | 


purpole, It's winding canals occaſions a minute 
diviiion of bony fibres into different lengths, to be 
in conſonance with different ſounds. And the like 
diviſion is not a little increaſed by the ſpiral la- 
mina z which being a long, very acuteangled tri- 
| | | angle, 


—_ 5 
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5 angle, exhibits the niceſt imaginable diviſions of Lx c T. 
r the bony fibres of it's ſtructure. Whence, if we XXIII. 
ſuppoſe the perioſteum of all the inſide of the coch- .?. 
e lea to be ſpread over with pulpy expanſions of the 
je auditory nerve, it may be concluded the ſame 
I effect is here produced as in the ſemicircular canals : 


f to wit, a communication of infinite different de- 1 þ i 
* grees, or intervals of tremor to the ſentient prin- _—_ 
ciple. „„ 

8 The tuba Euſtachiana ſupplies air to the cavity of 


. the tympanum, as the external meatus does to the 
d outſides of it's membrane; but in leſs quantity and 
d lefs directly; and by this means, it is tranſmitted 
warm, and moiſt with the animal vapours it ac- 
quires in it's paſſage ; that it may not dry and cool 
10 too much the delicate perioſteum of the ſmall 
bones, and cavity of the tympanum. Air from 


n, this quarter is neceſſary, that there may be an elaſtic 

or fluid to aſſiſt, and co-operate with the tremors of the 

t membrana tympani ; and likewiſe to increaſe the 

4 auditory faculty, by adding another avenue to the 
2 


organ. Hence ſome people hear beſt when the 
* FF ſound is directed into their mouths. 5 


les From what hath been ſaid, we may, it is hoped, 
at- fairly conclude that hearing is a ſenſation excited in 


to the mind immediately by impreſſions made upon 
by Y the ultimate expanſions of the auditory nerve, 
within the cavities of the ſemicircular canals and 
are © cochlea; and mediately by ſound affecting the whole 
"Ne organ of hearing, ſo as to create fuch tremors in 
ng I it's bony and elaſtic parts, as may cauſe theſe im- 
n- | preflions ; the membrana tympani, the {mall bones 
ble of the ear, with their muſcles ; and rhe reſt of the 
ute F bony ſtructure, being only an apparatus for that 
be principal purpoſe. - 
DuvxxxxEx is by much the beſt, and indeed the 
la- claſſic author upon the ear. If to him VALSALA 4. 
tri- and CasstBOHM are added, the ſtudent will have | 
le, | almoſt every thing requiſite for his information. 
| 4 Hake. 


Disg Aszs or THE BAR. 


Lo r. Har ER in his Prime Lineæ, is chaſte and correct 
XXIII, with reſpect to the phyſiological part; drawing no 
d concluſions but what are juſtified by the ſtructure of 


the parts: . . 
Wee ſhall here add ſomething briefly concerning 
the moſt frequent diſeaſes of the ear; referring the 
ſtudent for the reit to DUVERNEY 3 Who, in his 
third part concerning the organ of hearing, has 
treated of them in a moſt excellent manner; and 
admirably illuſtrated the connexion between rational 
Practice, and a knowledge of the ſtructure and 
functions of the parts affected. 5 
As hath been already hinted, the moſt common 
cauſe of deafneſs is an accumulation of wax in the 
external paſſage; the remedy is diſlodging it, by 
picking or ſyringing the ear. But as the wax is 
ſometimes hard, and even ftony, it is in that cafe 
neceſſary previouſly to drop into the ear ſome drops 
of oil of bitter almonds, quickened with a ſmall 
proportion of the chemical oil of aniſe ſeeds or 
amber, directing the patient to ſleep lying upon the 
oppolite ſide; and atterwards proceed to ſyringing. 
he proper liquor to inject is foap ſuds, with {ome 


tincture of myrrh, or traumatic balſam, made milk | 


warm, or ſomewhat warmer. The injection is to 
tympani. | 

But in all- complaints of deafneſs, the prac- 
titioner ought carefully to examine the ſtate of the 
ear; and learn whether the patient has, or hath had 
any abſceſs in the external meatus of the ear af- 
fected, that might have eroded the membrane of 


be puſhed in vhs not to violate the membrana | 


tne tympanum; and he ſhould try whether it is 


ſound or not. This is done by holding a lighted 
candle to the affected ear. And if upon a ſtrong 
effort of exſpiration determined towards the cars, 
by ſtopping the mouth and noſtrils, the flame of 
the candle is ſenſibly acted upon, we may conclude 
the membrane of the tympanum to be broken; nn 

| rhe 


Oo mm  waA 89v12venc Oo a au 


1 E E TE 4 


DisrAsks of THE EAR. 313 


the hearing by that ear irrecoverably loſt. For the LE C r. 
cold air gets directly through the breach into the XXIII. 
cavity of the tympanum; and by chilling and dry 
ing the delicate perioſteum of the little bones, and 


the membranes of the cavity; and the ſmall muſ- 


cles, renders the parts unfit for performing their 


functions. 


If the membrane of the ty mpanum be ſound, 


the prognoſtic is more favourable. But even then, 
ve ſeldom can aſcertain the particular cauſe of the 


geafneſs : and if we could, we ſhould be at a loſs 
how to apply the remedy indicated; as we cannot 
get into the inward ear, there is little to be effectu- 
ally done towards a cure, beſides dropping com- 


fortable things, of the oily and balſamic kind, into 


the external meatus; and keeping it warm by plug- 
ging it with ſoft wool or cotton. Attenuating, and 


aperient cephalics, with gentle mercurial and anti- 


monial preparations, may be tried inwardly. 

If there is an abſceſs in the external meatus, it 

ought to be healed as ſoon as poſſible ; that the pug. 

may not at length affect the tympanum. 
Inflammation in any part of the organ of hear- 

ing, is to be treated as other inflammations. 


LECTURE XXIV. 
Of light ; of the eye, and viſion; 


EFORE ve enter upon a detail of the ſtruc-T, x c T. 
B ture of the eye, and the uſes of it's parts, it XXIV. 
will be neceſſary to premiſe as much concerning the 
nature and properties of light, as is requiſite to 
make what we ſhall have occaſion to deliver upon 
that ſubject, underſtood. 7 
Light is an emanation from lucid bodies. That 
it is corporeal, ſufficiently appears from it's affect- 
ing our ſenſe: and the reaſoning of LoucRETius, 
3 to 


Or Lr1rcnrt.. 


L & v. to prove that ſound is body, holds equally good to 
XXIV. evince that light is ſo; | 22 


You 


continued, &c. and 1 p 
ie 


Tangere enim et tangi, niſi corpus, nulla poteſt res. 
A lucid body is ſeen by an eye placed at a proper 


diſtance any where around it, if no opaque bodies 


are interpoſed; and not only the whole ſurface or 
general figure is ſeen, but the ſeveral parts are in 
lome meaſure diſtinguiſned: and therefore optical 
writers have, with good reaſon, laid it down as a 


maxim, that from every point of a lucid body an 


infinite number of rays of light run in ſtreight lines 
all around it; which, the farther they proceed, muſt 
-of courſe ſpread the more, receding from one an- 


other, in proportion to their progreſs : This, in 


-the language of optics, is called diverging. 
The propagation of light, is not, mathematically 
fpeaking, inſtantaneous ; for the obſervations of 


M. RokuER and Dr. BRA DIE, provef that it 


takes up ſeven or eight minutes in paſſing from the 
un to the earth: however, with regard to all ſub- 
lunary phænomena, it's propagation may, without 


error, be conſidered as inſtantaneous. 


When I ſay that rays of light proceed in ſtreight 
lines quaquaverſum from every point of a luminous 
body, I ſuppoſe the medium, through which it 
paſſed, to continue the ſame. If the lucid body be 
placed in air, for example, that the medium is air 
continued; if in water, that the medium is water 

rticularly except the inter- 
8. ö | 


poſition of opaque bo 


Light then may meet with two ſorts of interrup- 
tion of it's direct courſe. The one from the ob- 
ſtacle of opaque bodies, which either reflect, that 


is, turn it another way, or {mother and deſtroy it. 
The other from a change of the tranſparent me- 
dium; which, though it tranſmits it, yet it cauſes 
It to alter it's direction at it's entry into the diffe- 


rent 


R 
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rent medium. This change of the courſe of light, LE c r. 
ariſing from the diverſity of medium, is called it's XXIV. 
refraction ; as the rays are as it were broken this or www 
that way, like a ſtick ſnapped in it's middle, the 
+ ſtill cohering, but not preſerving ſtreight- 
nels. * | | 


It is found, by experience that rays of light falling 


upon the plain ſurface of poliſhed opaque bodies, 


are reflected in ſuch a manner, as to make the an- 
le of their reflexion equal to that of their inci- 
dende: and that in refraction, the ſine of the re- 
fracted angle, bears a conſtant ratio or proportion 
to the ſine of that of incidence. The former law 


is the foundation of catoptrics, or the doctrine of 


reflected light; the latter of dioptrics, or the doc- 
trine of refracted light. 
It is likewiſe found, that ſome tranſparent me- 
diums refract the rays of light more than others. 
And as, . the denſer the medium is, that 
is, the greater quantity of matter it contains under 
the ſame magnitude ; or, which is the ſame, the 
heavier it is ſpecifically, the more it turns the inci- 
dent ray out of it's direct courſe, or refracts it the 
more; therefore, in optics, the more refracti 
medium is commonly called, for ſhortneſs ſake, the 
denſer ; and the leſs refracting one the rarer me- 
dium. I fay, generally, becauſe ſome few mediums 
refract more ſtrongly in proportion t their denſity, 
or weight, than others. Thus rectified ſpirit of 
wine, and oil of turpentine, refract more than water, 
though the water is heavier than either. But, ſet- 
ting inflammable mediums aſide, the rule I have 
mentioned holds univerſally. Thus water refracts 
more than air; and glaſs more than water : gems 
refract more than glaſs; and the diamond moſt of 
all, as it is the heavieſt, as well as the hardeſt, of all 
known tranſparent bodies. 
I ſhall mention ſuch of the principal propoſitions 
demonſtrated in dioptrigs to flow Hoa the above- 
a 55 mentioned 
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mentioned fundamental one, as are neceſſary to be 


XXIV. known, in order to make the mechaniſm of the eye, 
and the uſes of it's parts, underſtooe. 


And firſt, rays paſſing out of one medium into 
another of different denſity, if the mediums are 
joined by plain ſurfaces, after refraction, are nei- 
ther more collected nor more ſcattered than the 
were before incidence. If they were parallel, they 
continue on ſo; if diverging or converging, they 

proceed in the ſame tenor, without altering their 
courſe. | | Es 
Secondly, rays coming out of a rarer medium 
into a denſer, if the ſurface of the denſer medium 
be convex, they become more converging than be- 


fore. And the denſer the medittm is, and the more 


convex it's ſurface, they arc rendered the more con- 
verging. | „ 
But if they paſs from a denſer medium into a 


rarer, falling upon a convex ſurface of the latter 


they will become more divergent, than they were 
at the place of incidence. 

And if they paſs from a denſer medium, anddꝭ fall 
upon the concave ſurface of a rarer, they will be- 
come more convergent than before. 

Hence a lens with two convex ſurfaces, will 
make rays falling upon it more converging than a 
lens with one convex and another plain ſurface ; the 


convexity being ſuppoſed the ſame; after emerging 


from it into air. 


© 


And a meniſcus with two concave ſurfaces, will 
ſcatter rays falling upon it more than a glaſs with 


only one concave ſurface, and the other plain, the 


concavity being equal in both. 


Theſe are the principal propoſitions demonſtrated 


in dioptrics, which muſt be kept in figtt when we 
come to treat of refraction by the humoursof the 
eye. = 
The ancients were probably as well acquainted 
as we are with optical matters, as far as the diffe- 


rent. 
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rent refrangibility of the rays of light is not con- LR OT. 
cerned. And it would appear AxchiMRDES uns XXIV. 
derſtood the effects of ſpeculums better than the: 
moderns. He wrote on that ſubject a very large 
volume, according to the teſtimony of Apulzius, 
which is loſt. And it is but very lately that the 
ingenious Mr. Burrow hath revived the manner of 
burning at a large diſtance with plain ſpeculums 
properly diſpoſed, which the great ancient put in 
practiſe , againſt the Roman ſhips, at the ſiege of 
Syracule. | „ OR 

But it was reſerved to the immortal NR TON to 
diſcover the different refrangibility of the rays of 
light, and the true doctrine of colours. He, by 
dint of experimentg, and a ſagacity and penetration, 
both in the manner. of contriving them, and in 
drawing concluſions from phenomena in the chaſteft 
and moſt ingenious manner, hitherto unequalled: 
I ay,. he found out that each ray of light conſiſts 
of ſeven different ones, joined together in one bun- 
dle, or rather pencil; all which have different de- 
grees of refraction; the red ray the leaſt of all: 
next in order the orange, yellow, green, blue, in- 
digo and violet. This laſt is the moſt refrangible 
of any; the other are the leſs refrangible, as they 
are nearer to the red in the order I have placed 
them: that the ſun beams, and whiteneſs, are an 
uniform mixture of all theſe: that black, like 
ſhade, is a privation of colour, where few or no 
rays are reflected; they being ſmothered and de- 
ſtroyed : that the other colours are formed by theſe 
rays, which conſtitute the abovementioned origi- 
nal colours reſpectively, their being. reflected co- 
piouſly by the coloured bodies, while the bulk of 
the reſt is ſcattered irregularly, or ſuffocated and 
loſt. This doctrine, with many other particular 
properties of light, Sir Isa ac ſpent thirty years in 
diſcovering and confirming. And though it met 
with all the oppoſition, that envy and malice 5 
| | miſter 
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Lz6c r. muſter up | | lor 
XXIV. his own life time; and is ſtill nibbled at r 
— hcghbours the French; (though, to ſay the truth, 


or Tur Bye. 
n dung merit, fora rear pare of 
| our 


d at 


it Was early patronifed in that kingdom, by the in- 
nious father PAR DIES and fince by cardinal 


orie) yet being founded upon a ſolid baſis, . 
to wit, experiments, it ſtill maintains it's ground, 


and is like to ſtand as long as ingenuity and arts 
fubſiſt amongſt man kin. | 
An infinite number of books have been written 
on optics. For the beginner, Gxtcory's Elements 
of catoptrics and dioptrics, with Sir Is AA New- 
Toy's Optics, may be ſufficient. HzLsnam in his 
Lectures, treats excellently on optical matters. And 


Dr. Sm1TH hath, not many years ago, publiſhed 


a full ſyſtem in two quarto volumes. 

It is now time to come to the deſcription of the 
ſtructure of the eye; and it's functions. 

And firſt let us obſerve the ſupercilia, or the 


eye - brows, an arch of hair above each eye; which 


when pulled down by the corrugator muſcle, and 


the orbicularis palpebrarum, makes a kind of ſnade, 
to preſerve the eyes from the violence of exceſſive 
light. It likewiſe ſerves to entangle duſt and inſects, 
and turn off ſweat from running down the forehead 


upon the eye. They add grace and dignity to the 
countenance, and diverſify faces, and contribute 


principally to expreſs the paſſions, as is well known 


to painters. They are pulled upwards by the fron- 
tal muſcle. | „ 
Next, the eye-lids ſerve to open and ſhut the eye. 
Their margin is faced with a cartilaginous arch, 


which makes them ſhut the more completely, by |} 
hindering them from running into folds. In this 


arch are planted the cilia, or eye-laſhes, which are 
ſtiff hairs, . that keep off duſt, regulate the quantity 


of light, and add very much to the beauty of the 


face; they likewiſe diverſify countenances, by their 
different lengths, as well as colour. 
That 


which joins the eye- lids to the eye; of which more 
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That the eye-lids may move the more glibbly, Lx. 
and without pain, their inſides are furniſhed with ſe- XXIV. 
baceous glands, called Meibomianæ, from Meibom. 
a learned German phyſician their deſcriber. They 
open by about thirty or more holes in the margin 
of the eye-lids : they ſeparate an oily or wax-like. 
ſubſtance; which, together with the lachrymæ or 
tears, ſerves to moiſten and lubricate both the in- 
fide of the eye-lids, and the eye itſelf, and faci- 
litate their motions. The inſide of the eye. lids 
are plentifully ſtored with large blood veſſels, co- 
vered over with a thin ſmooth membrane, by. 
which means the eye is kept conſtantly warm. 
The lachrymæ or tears, is a limpid, thin, faltiſh, 
evaporable fluid; which is ſupplied by the mouths 
of ſmall arterial ducts, opening upon the ſurface 
of the tunica conjunctiva, that thin external co- 


vering of the fore part of the globe of the eye, 


anon. And according to ſeveral writers, they are 
likewiſe furniſhed by a gland or gland-like ſubſtance, 
called the lachrymal gland, fituated in the outer 
angle of each eye. In cows ſeveral ducts are found 
coming from this gland; and opening into the in- 
ſide of the palpebræ: but as ſome of the ableſt, and + of 
moſt curious anatomiſts of this age, have not been. - P94 
able to find them in the human ſubject ; that ſource ] 

of tears is juſtly 8 8 _ is J 
conſtantly ſupplied, and ſerves to keep the fore . 
part of the _ where the cornea 1s ka: {ſmooth dr — 
clear and ſhining ;-as well for the eaſineſs and %. Md 
quickneſs of motion, as for the purpoſes of viſion. | 5 brats [| 
What of it is ſuperfluous, partly exhales in the air,: Hen Ale * 
and partly is taken up by the puncla lachrymalia, %. , tn Wk: 
which are two in each eye, at it's inner angle, and, 

the conjunction of the eye-lids, and thence ſent to /t, v 
the lachrymal ſac, to be drained into the noſe. 71 
When theſe puncta are ſtopped or obſtructed any / El. 


how, 
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LE c T. how, the tears trickle down the cheeks, and ſome- al 
XXIV. times gall and excoriate them © 
— For the motion of the eye-lids, there is a muſcle ar 

called elevator palpebræ ſuperioris, which riſes within 

the orbit, and is .inferted in the margin of the up- V 
per eye- lid; and the orbicularis or ſphinFer palpe- ch 
brarum, which ſhuts the eye-lids; and therefore pulls be 
down the upper eye-lid, and draws up the lower one. * 
th 
ca 
th 


Winking and twinkling of the eyer-lids are partial, 
alternate contractions of theſe muſcles; partly volun- 
tary, and partly involuntary ; the latter occaſioned 
by the irritation of the ſalt lachryme ; which mo- 


tion is conſtantly, at ſmall diſtances of time, re- iy 
ated, almoſt without our being conſcious of it ; ch 
7 which the eye is preſerved ſmooth and clear. rel 


At the conjunction of the eye-lids at the noſe, 
which is called the great angle of the eye, is placed fo 
the caruncula lachrymalis. This is a congeries of or 
glandular Folliculi, where an oily ſubſtance is ſepa- 
rated; and ſerves as a ſupplement to thoſe of Mi- th 
BOM'S glands ; which leave off there. There are ch 
+ 04 likewiſe little hairs obſerved in it; M conſidera- h 
| ble uſe, of this caruncula is to arreſt and retain ex- 
traneous things, that may get into the eye; ſuch 
things never ceaſe irritating the eye, till by the re- Il PP 


peated action of the orbicularis muſcle, and by the a 
i aſſiſtance of lachrymæ being ſqueezed out plenti- ; 
11 fully to ſet them afloat, the irritating particles are 10 

ſhoved towards this caruncle; where, by the viſci- - 


dity of the ſecretion, and the hairs, it is entangled; ö 
and retained with leſs uneaſineſs, till it may be taken I 7 
our.” - | 5 | RE 


The eye itſelf is a globe or ſphere, lodged in a I} 
bony cavity, made up of part of ſeven bones, as inf 
is ſhewn in oſteology, called it's orbit, of a conical P. 

figure, tapering backwards, and ſpreading wide 
anteriorly ; much larger than the eye it contains, the T 
interſtices between the eye and it being filled up 10 


chiefly with fat, to make it moveable every way 3 
| | and 


— . 
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and humors; beſides veſſels and nerves. 


The coats. or membranes of the eye may, with 


WinsLow, be divided into three kinds. Some form 
chiefly the globe of the eye. Some are additional, 
being, fixed only to a part of the globe; and ſome. 


are capſular, which contain the humors. 

The coats, which form the globe of the eye, are 
three; the external is the. ſclerotica or cornea, ſo 
called upon. the account of it's. hardneſs ; though 
the name cornea is by cuſtom c to expreſs 
it's anterior tranſparent part ; the middle is named 
choroides z and the third and innermoſt is the 
retina. 


The additional coats are hid albuginea, which 


form the white of the eye; and the  conjunRiva, 
or adnata. 


The capſular coats are likewiſe two : the vitrea, 
that which incloſes the vitreous humor; and the 
chryſtallina, that which envelops the chryſtalline 


humor. 


We ſhall fir deſcribe the additional coats, be- ” 
cauſe they are moſt external; then proceed to the 
principal coats, and reſerve the deſcription of the 


capſular, till we come to talk of the humors. 


The tunica conjunctiva, or adnata, is a continua- 
tion of the ſame thin membrane, that lines the in- 
ſide of the eye-lids. It covers all the anterior part 
of the globe, that can be ſeen by pulling open the 
eye-lids ; and immediately) Joins the ball of the eye 


to the eye - lids, whence it hath it's name. It is very 
full of capillary veſſels, which in an ophthalmia or 
inflammation. of the eye, admit red blood, and ap- 
pear turgid. 


This coat hath . it a thin lular texture, 
by which it is connected to the albuginea. This is 
what makes the white of the eye, as I have already 
aid; and appears on all the anterior convex part of 
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and the muſcles which cauſe it's motions. The LE CT. 
bulk of the eye is made up of coats or membranes XXIV. 
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IL c r. the globe, from the tranſparent cornea.to the be- 
XXIV. ginning of the poſterior ſide. It is formed by the 
kw tendinous expanſion of the proper muſcles of the 


eye; and chiefly of the four recti. It adheres 
cloſely to the ſclerotica, which makes it opake and 
white; appearing ſo through the tranſparent con- 
junctiva above it. Eds 3-35] 
The ſclerotica is the moſt external, the thickeſt 
and ſtrongeſt coat of the eye; and inveſts the eye 
all round, except where the optic nerve enters; 
and by it's figure and ſolidity, chiefly renders the 
eye globoſe gx ſpherical. It is judged to, be the 
continuation and expanſion of the dura mater, 
which inveſts the optic nerve, before it enters the 
globe of the eye. The greateſt part of it is opake; 
but it's fore part is tranſparent, and, as I have faid, 
commonly is called cornea ſimply. This tranſparent 
part or cornea is ſomewhat more convex than the 
opake part; ſo that it repreſents the ſegment of a 
ſmaller ſphere, added to the ſegment of a greater, 
This difference is not equally great in all perſons; 
as we ſhall have occaſion to take notice hereafter, 
The cornea is perforated by a great number of im- 


perceptible pores, through which a very. fine tranſ- 
Parent liquor is continually diſcharged, and ſoon ex- 


les; which may be perceived by preſſing the eye 
in a ſubject, ſoon after death, having firſt wiped it 


clean; for we ſee then a gradual collection of a 


very ſubtile liquor, which coaleſces into drops. 
It is this dew which forms a pellicle or glazing on 
the eyes of dying perſons, which ſometimes cracks 
ſoon after death. See Memoirs of the Academy of 
Paris for the year 1721. . 


The ſecond coat of the globe of the eye is called 


the choroides. It is blackiſh, or of a duſky brown 
colour, more or leſs inclining to red. It adheres 
| Cloſe to all the opake part of the ſclerotic, and at 
the junction of the tranſparent part with the opake, 
it recedes from it, and leaves it to form a ſeptum, 
5 | or 
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or partition, which divides the leſſer ſegment of the L E O r. 
ſphere, the ſurface of which is the cornea, from the XXIV. 


larger ſegment whoſe ſurface is the opake ſclerotica. wy 


In the middle of this ſeptum there is an hole called 
the pupilla. The anterior and exterior part of this 
perforated ſeptum is called the iris, becauſe in dif- 
ferent perſons it is of different colours; hence the 
denomination of grey, blue, brown, haſel, black 
eyes, &c. The poſterior or internal part of the 
ſeptum is black, and is called the uvea. . 
According to WinsLow, and many other ana- 
tomiſts, between the two laminæ of this ſeptum (for 
the whole choroides conſiſts of two laminæ, which 
may be ſeparated by maceration) there are placed two 
planes of true muſcular fibres, the one longitudinal 
and radiated, running from the exterior margin of 
the ſeptum, towards the pupilla; which ſerve to 
dilate the pupilla; and the other of orbicular fibres, 
running round the pupilla, which ſerve to contract 
it. But both Moxcacni and HALLER, two great 
anatomiſts, deny the exiſtence of the orbicular fibres; 
ar leaſt, they affirm they never could ſee them, either 
with the naked eye or the microſcope. HALLER 
only admits fome obſcure radii in the uvea ; ſo that 
here is a kind of pyrrhcniſm in the anatomy and 


4 


phbyſſology of the eye. 


Cloſe behind the uvea, from the white circle 


round the origin of the ſeptum, (which white circle 


is made by the cloſer adheſion of the choroides with 


the ſclerotic there than any where elſe) I ſay from 
this white circle membranous proceſſes of the cho- 


roides run cloſe behind the ſeptum or uvea, along 
the ſurface of the vitreous humor; and are im- 
ome in the capſula of the chryſtalline humor. 

hey are called the proceſſus ciliares, or ligamenta 


ciliaria. They are in themſelves white; but tinged 


black with a black pigment; the origin of which 
anatomiſts have not been able to trace, upon the 
account of the minuteneſs of the parts. 
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324 > Or THE EYE. 
Lzer. The third and laſt coat of the eye is called re- 
XXIV. tina. It is of a quite different texture from the 
M R coats, being ſoft like mucus; It is, as 

02 WinsLow expreſſes it, like a white ſoft paſte 

15 / py 7 read upon a fine reticular web. It reaches from 
4% "ak he inſertion of the optic nerve to the origin of 
e proceſſus ciliares ; adhering uniformly to the 
oroides, in all it's extent. This coat is generally 
and almoſt unanimouſly held to be an expanſion of 

the optic nerve. WinsLow alone appears not a 
little e about the matter; z what he would 
have it to be he doth not tell, nor 1s it eaſy to gueſs 
what elſe it can be. This may be reckoned another 
3 with reſpect to the ſtructure and functi- 
ons of the eye. However HALLER, who in a 
common way is not over credulous, Dicks not 
boldly 1 to declare the affirmative. 

We are to obſerve, that the optic nerve enters 
the eye not directly in it's middle, and oppoſite to 
the center of the pupilla, but to one ſide; to wit, 
that towards the noſe. 

We ſhall now proceed to the humors of the eye; 

and begin with the ene becauſe it is the largeſt. 
It 1s a clear, and very liquid gelatinous ſubſtance, 
contained in a fine 2 arent capſula, together 
with which it forms a 5 nearly of the appearance 
and conſiſtence of the raw white of an egg. It 
fills the greateſt part of the globe of the eye; to 
wit, almoſt all that ſpace, which anſwers to the ex- 
tent of the retina, except a ſmall portion behind 
the uvea, where it forms a foſſula, in which the 
chryſtalline humor is lodged. The coat or capſula 
of this humor is compoſed of two laminæ, very 
cloſely connected, which quite ſurround it's maſs. 
X A. Wop! And the internal Jamnia ſends off a great number 
of cellular productions through the whole ſubſtance 
of the humor. At the edge of the foſſula, where 
the chryſtalline humor is lodged, the two laminæ 
of the vitreous membrane ſeparate, and form 4 
particular 
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N capſula, enveloping the whole chryſtalline Lx Cr. 


umor; of which next. 


J=3 


XXIV. 


The chryſtalline humor, improperly ſo called, is 


a ſmall lenticular body, convex on both ſides, thick 
in the middle, and ſharp and thin at the edges; 
in ſhape like a burning glaſs, and of a pret 

ſolid and firm conſiſtence, tranſparent like chry- 
ſtal z whence it hath it's name. It is more con- 
vex on the poſterior ſide, than on the anterior 
being likewiſe a greater ſpheroidal ſegment, for it's 


convexity is elliptical. It is ſituated, as hath been 


faid, in a foſſula of the vitreous humor, behind 
the uvea, or ſeptum, with it's middle directly over- 
againſt the center of the pupilla. It is compoſed of 
concentrical laminz, containing, within their al 
pellucid membranes, a pellucid fluid, which, the 
younger the ſubject is, is both the more tranſparent, 
and the more fluid; when youth is turned, it be- 
comes thicker, and inclining to yellow. 
The aqueous humor, ſo called becauſe it reſem- 
bles water the moſt of the three, is a limpid fluid, 
with a very ſmall degree of viſcidity ; lodged under 


the cornea, and filling the ſpace between it and - 


the chryſtalline, on each ſide of the pupilla. There 


is more of it without the pupilla, than within it; 


the former diviſion or camera being the larger of 
the two. It is reſtorable when let out, and there- 
fore probably it is from time to time ſupplied, and 


abſorbed by the ſmall veſſels, that open into the 


cavity where it is lodged. * 

The eye is furniſhed in a moſt wonderfully arti- 
ficial manner with nerves, and blood veſſels, in all 
it's parts. _ 
The optic nerves ariſe on each fide from the 
thalami nervorum opticorum ; and, after making 
a large curve, unite together at the cella turcica; 
then dividing, each runs obliquely to go out at it's 
proper hole in the ſphenoid bone, and entersthe 
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L 2 Sr. ball of the eye; and is entirely ſpent in forming the 
XXIV. retina, which we have already deſcribed: The other 
L— internal parts of the eye are ſupplied from branches 


of the third and fifth pair. 


The arteries of the eyes are furniſhed by the 


ophthalmic artery, which is a branch of the inter- 


nal carotid. Here let us obſerve, that ſeveral 


branches of this ophthalmic artery are ſpent upon 
the optic nerve itſelf ; and particularly one gets 


within it's medullary ſubſtance; running along its 


axis, and entering the globe of the eye with it, is 
fpread with it's ramifications all over the ſubſtance of 

the retina. The veins of the eye nearly anſwer the 
arteries, They return their blood into the ophthal- 
mic vein; and from thence into the internal ju- 

ular. | 46 

S Beſides theſe veſſels, that carry red blood, and are 
viſible in a natural ſtate z; there are others which 
contain only ſerous, or lymphatic tranſparent 
Juices ; and therefore cannot be ſeen; or merely 
by their ſmallneſs are inviſible ; as the veſſels of the 


cornea, iris, the membranes of the vitreous, and 
chrvſtalline humors ; thoſe that ſupply the fluids - 


of the humors, the black pigment of the choroides, 
&c. fome of theſe become conſpicuous in inflam- 
mations, and nice injections. The reſt we conclude 
to exiſt from reaſon and analog. 
Thus much for the globe of the eye itſelf. As 
it is neceſſary that the eye ſhould be turned every 
way for the contemplation of ſuch objects, as we 
have a mind to look at, it is furniſhed with muſcles 


for that purpoſe. It hath ſix; four called recti or 


ſtreight, and two oblique ones. They all ariſe 
within the orbit, and are inſerted in the ball of the 
eye; forming, by their tendinous expanſion, the 
tunica albuginea, as hath been ſaid. he recti, as 
they act ſingly, or any two or more of them con- 


junctly, turn the eye round it's center in all imagina- 


ble directions; and therefore draw the pupilla to- 
0 F 


ö ee at ad 


* E YL _oaYv We > 


1 ws 1 (Þ_- 


=: 


MO RAO 


than itſelf, and whoſe interſtices are filled up with 
fat, is capable of all theſe motions. When all the 


the eye backwards and inwards, preſſing it towards 


muſt turn the eye upwards, and pull it outwards 

from the orbit, and turn the pupilla downwards. 
The other obliquus, called minor, has an effect 

quite contrary ; to wit, it pulls the eye downwards, 


at the ſame time turning the pupilla upwards. 
the parts, let us proceed to conſider their uſes and 


functions; and the manner in which viſion is per- 


which we live and breath, diverging from every / ; 
point of the lucid body firſt fall upon the tranſ- he} Joes . 


the rays a determination to converge towards ſome 
point behind it. The cornea itſelf is denſer than” 
humor under the cornea having a power of refract- / 72 
from the cornea, and entering into the aqueous 


humor, muſt be ſomewhat, though very little, 
opened. For as the quantity of the aqueous humor 


ſomewhat leſs than the cornea, the rays emerging [ton : | 
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wards the noſe, from the noſe, upwards and down-L E Or. 
wards, and in all the intermediate degrees of theſe XXIV. 


* 7 1 « 1 : 


motions; as the eye, being placed in an orbit large 


four act firmly together, they muſt of courſe pull 


the bottom and centre of the orbit. 

The obliquus ſuperior, by the courſe of it's fibres, 
and the direction it gets by paſſing through a carti- 
laginous pulley, and by the place of it's inſertion, 


let 


and backwards towards the bottom of the orbit; 


Having thus taken a view of the ſtructure of 


formed. = 
The rays of light proceeding in air, the fluid in 


parent cornea. As the membrane of the cornea is . 7 1 2 
2 


much denſer than air, and convex, it muſt give F, 
for tt Ot 


water, and therefore refracts more. The aqueous £24 


ing pretty much the ſame as water, and therefore 


is but ſmall, and the far greateſt part of it is ſpread 
broad between the cornea and the iris, and very lit- 
tle between the uvea and chryſtalline, the paſſage of 
the rays through it is ſhort ; and therefore this 
1 T4 —- divergence, 
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Water, or the aqueous humor, it hath a conſiderably - 


LE r. divergence, occaſioned by the aqueous humor hay- 


ing a leſs refracting power than the membrane of 
the cornea, is very inconfiderable; and next to no- 


thing. 


chryſtalline lens. As this is conſiderably denſer than 


greater refracting power. Some authors make it 


_ Equal to a diamond in refracting; others make it 
| ſomewhat Jeſs refracting than glaſs ; but ſtill more 


through it, and at their emerſion out of it's poſterior 


than water. The latter is by far more probable than 
the former ; as the chryſtalline humor is leſs denſe 
than glaſs, which wants much of the denſity of 


a diamond. Be that as it will, as the chryſtalline is 


a denſer medium than the watry humor, and as both 
it's ſurfaces are convex, the rays muſt in paſſing 


ſurface, acquire a much greater tendency to con- 
verge, and be drawn to a point, than they had got 
in their paſſage through the aqueous humor. 

The rays having acquired ſo great a tendency 
to converge before their emerſion from the chryſtal- 


line lens, paſs into the vitreous humor; which, 


having a refracting power leſs than the chryſtalline 
lens, makes them converge ſtill more, than Py did 
while they were paſſing through it; in the ſame 


manner as a burning-glaſs convex on both ſides 


makes rays converge in air to a point nearer the 
glaſs, than they would do, if the glaſs medium were 
continued. This I do not find obſerved by any 
author i have read on viſion ; though the whole 
geometry of the tranſparent part of the eye depends 
upon it. If the refracting power both of the aque- 
c and vitreous humor were not leſs than that of 
chryſtalline, the great: convexity of the latter would 


Lot NG uſe. The rays thus converging more in 


fv VrOus humor, than they did while paſſing 


tarouſch the aqueous and chryſtalline, at length fall 
en the retina; and form an image or picture 
A WE. upon 


From the aqueous humor they paſs through the 
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Take the eye of an ox new killed, cut off a bit of 


flected to and 
the retina; which, could it 1 would render 
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lowers would have it, appears from many reaſons. / 4 1 
The retina is next to the vitreous humor; and is the 


is found of yarious colours in various àimals; 


Or VIS Io. | 329 
wit, more or leſs diſtin, as they are more LE Cr. 
loſely or looſely collected. XXIV. 


That this is the caſe is not a bare deduction of — - 
reaſoning, but is demonſtrated by experiment, 


the back part of the ſclerotica and choroides, ſo as 
not to penetrate into the cavity of the eye, or let 
out any portion of the v 1 humor; faſten a + 

ece of thin oiled paper} where the membranes , + ja - 
— been taken off; this being done, place a 
lighted candle before the cornea, and: you will ſee 4 4 1 7 2 
the image of the candle painted upon the oiled 7, 
PET: invertedly. 44 3 

e black pigments of the uvea and the ciliary 
proceſſes, are of conſiderable uſe, as they ſuffocate 
and deſtroy all the rays that fall upon the black 
places; thereb 1 hindering them from being re- 
ro 


in their paſſage, and ſo reac ling J 755 Jer 7 


the image on the retina confuſed-JThe picture thus , 

formed on the retina excites the idea of the lucid 

object, or, which is the ſame, creates viſion in the 5 

mind, or ſentient principle. - "Eanc © 
That the retina is the immediate organ of viſion, 7 

and not the choroides, as MARIOTTE and his fol- {Ant 5 - 


expanſion of a nerve ; whereas the choroides is a 7 in.. ti 45 
membrane chiefly vaſcular, with very few nerves / $4 

diſtributed through it's ſubſtance. Burt nerves are 
the inſtruments of ſenſe, not veſſels. The choroides 


but the retina is conſtantly of a white colour. 
And, in ſome fiſhes, there is a black membrane 
interpoſed betwixt the retina and the choroides. 
MazrroTTE's famous per! ment, by which it is 
demonſtrated that rays telling, near the entry of 
the optic nerv* excite no vic on, proves nothing, 


becauſe chere is part of the choroides there, and _ 
e 
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fore, if that membrane were the ſeat of viſion, there 
XXIV. would not be fo large a portion of the bottom of 
tte eye inſenſible as there is. No doubt the branches 
of the artery, that runs through the optic nerve, 


and opens into the eye with it, being larger and 
thicker ſpread where the inſenſible ſpot is, than elſe. 
where, contribute not a little towards this inſenſibi- 
lity, if it is not the ſole reaſon. However, by this 
experiment, we ſee that from the inſertion of 
the optic nerve, it's being nearer the nofe than the 
temples, there is this advantage gained; to wit, 
that what is deficient -in the one eye is made up 
by the other ; as the rays, that diverge from the 


ſame point, can never be collected in the inſenſible 


ſpot of both eyes. . 115 

We ſee then how by the convexity of the cornea 
and chryſtalline humor, and by the refracting power 
of all the humors of the eye, a picture of the lucid 


object is formed upon the retina; and imprints the 
ea of the object upon the ſenſorium commune, and 


the ſentient principle. But, if the figure of the eye 


remained always the ſame in every reſpect; and 


the ſituation of the refracting humors never were 


changed; the picture would not fall upon the re- 


tina exactly at all different diſtances of the object; 


but in very diſtant objects might be formed in the 


vitreous humor, before it touched the retina; and 


in near objects would not be formed within the eye 


at all, the rays converging towards a point beyond 
the retina; and therefore diſtinct viſion, eſpecially 
of pretty near objects, would only be performed at 
one certain diſtance. By diſtinct viſion is meant that 


impreſſion made on the ſenſorium, when the image is 
moſt 8 painted on the retina. Thus we ſee 


in a camera obſcura, the white ſurface, upon which 


the images of objects are received, muſt be ſhifted 


nearer to, or farther from the refracting lens, ac- 
cording to the diſtance of the objects, in order to 


paint them diſtinctly upon it. But we find by ex- 
; | | | perience, 


Or VIS ION. 


2 Pam a ſound eye ſees diſtinetly at all dif- Lx Or. 
tances, from the greateſt, at which there can come XXIV. 
ght enough to excite viſion, to within a f. Fw. .. 


inches of the eye. Whefice doth this change in the 


refracting power of the eye proceed, how is it 


brought about? To anſwer this, let us firſt ob- 
ſerve, that there is ſome latitude to be allowed in 
the diſtinctneſs of viſion. If the rays ſhould not 
meet and decuffate mathematically in the v 
treme ſurface of the retina, but very near it/ ether 


anſwer our occaſions, Secondly, at all conſider- 
able diſtances, Seel yards to the 


greateſt we can take in, the rays falling upon our 


pupilla nearly parallel, there is little or no change 
at all required in the eyes as they will all be col- 
lected into one point, phyſically ſpeaking, whether 


This being premiſed, let us take notice, that 
when the four recti muſcles of the globe of the eye 
act conjunctly and firmly, they cannot but preſs it 
againſt the bottom of the orbit, and ſo render the 
eye ſhorter, according to the axis of viſion, and 
therefore bring the retina nearer to the chryſtalline 
lens; and when that conjunct action of theſe muſ- 
cles is remitted, the figure of the eye will be re- 
ſtored. The ſhortening of the eye will accom- 
modate it to remote diſtances, and the reſtitution 
of it's figure to ſhorter ones. That ſame action 
may make the cornea more convex, by puſhing the: 
aqueous humor forwards z which likewiſe co-ope- 
rates towards the ſame purpoſe. 
The conſtruction likewiſe and dilatation of the 
pupilla, may alter the convexity of the cornea, eſ- 
pecially if it be performed in the way Harter 
would have it. For if the perforated ſeptum, or 
uvea be enlarged in it's breadth, without diminu- 
TE tion 


EX * 


onthe Ude. ar che- other; viſion may be effected „ 2 4% , 
tolerably diſtinct, ſufficient in a common way to 7 


the object 3 _ 2 yards off, or G * foe A 
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L e x. tion of it's Ae and much more, If. it's 
XXIV. thickneſs is enlarged at the ſame time, the aque- 


cus humor muſt be preſſed quaquaverſum; and 


if the chryſtalline is ede firm, the whole force 
will be employed in puſhing outwards the cornea, 
ſo rendering it more convex : and this appears an 
additional reaſon why the pupilla is diminiſhed, in 
order. to look at near objects, to wit, by rendering 
the cornea more convex, ſo making the rays meet 
ſooney than otherwiſe they would; but of the con- 
ſiction and dilatation of the, pupilla more after. 
Fi / 2 22 at 7 A ards. 
If 99 7 proceſſus ciliares are furniſhed with true 


+, ic {part of the vitreous 
a motion forwards of the body of it, which may 


A . 15 ſs outwards the chryſtalline, and ſo remove it 
2 from the retina And, as this cannot be 


K (Cone without puſhing likewiſe forward the aqueous 


mor they lie upon, occaſion 


vex, it will diſpoſe the eye to make the rays that 


Anke was be, and ſo render the viſion of near 
Objects more diſtinct. But WI Vs Low, who ad- 


even the former; what then ſhall we ſay of the 
hf 1 "latter ? This therefore makes a third pyrrhoniſm in 


£ ) 72 the phyſiology of the eye; to wit, whether are 
at. 


by 


there, or are there not, true muſcular fibres in the 


| Proceſſus tiliares ? If there are none, have they a 
Gele 


motion or not? If they have a motion, how is 


1 it brought about? If the proceſſus ciliares can 
— 74 /. 2 0 4 rr upon the corpus vitreum, without a muſcular 
Ae inlet . ructure, why may not the pupilla be contracted 


and dilated without it, * merely by a vaſcular 
mechaniſm ? 


Upon 


APR fibres, ang ba may, by puſhing back that 


| if > tumor, and making the yielding cornea more gowns, + 


paſs throu gh it more convergent than they other- 
Ae. LP: 


MW... LE mits the longitudinal and circular fibres of the uvea, 

| 0654 ſpeaks of theſe in the proceſſus ciliares, as what he 

i 2 Fe had not ſeen himſelf; HALLER could never ſee 
J 


We 


rs mw ww OY n= 7. 


4 


the eſſay fo often mentioned; to which I refer you. un ,. < 4. 
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Upon theſe accounts I cannot help thinking, Lx e 7. 

that, contrary to the opinion of ſome anatomiſts, XXIV. 

there are at leaſt as many important things ſtill du 

bious in the eye, as in the ear. N 
Beſides theſe motions and changes in the eye 

that adapt it to the diſtinct viſion of objects at diffe- 

rent diſtances, the contraction and dilatation of the 

pupilla ſerves to exclude ſome light where it is too 

bright, or receive more when it is too faint. Upon 

admitting the two ſeries of fibres of the uvea, ra- 1 

dial and circular, it is eaſily accounted for. Har- 7 2 F. _ 

Lx, who aſſerts that he neither with his naked ““ Gs 1 

eye, nor with the microſcope, could perceive the , ol an 140 

circular ones, and only obſcure radii of uncertain 2 

uſe, thinks that the pupilla is conſtricted, not by 4 / 2 n. 2 

muſcular mechaniſm, but by a greater quantity ff pu Bo, 

fuids bring determined into the veſſels of the irs, Can frb12r 

which makes it broader all around, and conſequent, ,, / 115 

ly it's hole, or the pupilla, leſs; i that — _ n Jhe 5 5 Ma 

ſtriction of the pupilla is, according to his opinion, ,A (hs 722 * 

a violent ſtate, and it's relaxation the natural one, Gs 1 

without any muſcular contrivance being concerned . ns 17 4 
in either. Dr. WariTE combats this doctrine in : 
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LECTURE xxy Pm 541 
i | "OE | 74 « 
inward ſenſes : of watching, of fleep ; and dreams. =—_ 


IN the preceding lecture we deſcribed the ſtruc- LE c T. 
ture of the different parts of the organ of ſee- XXV. 
ing; and explained how viſion is performed: we 
ſhewed that it is by 2 ſent from every point of 

the luminous body, falling firſt upon the cornea; 

and from thence refracted by the humors of the 

eye, and collected ſo, as to form a picture of the 

viſible object upon the retina; which retina being 

an expanſion of the optic nerve, we judged to = 

the 


1 
| "HE 


Or VIS Io V. 


L » c r. the immediate inſtrument of viſion, by which the 
XXV. idea of the viſible object is conveyed to the ſentient 


We likewiſe ſhewed, that the eye, in order for 
diſtinct viſion — — e t diſtances, muſt 
have a power of making changes itfelf, 
in order to be 1 to theſe different di- 
ſtances of objects. We explained the opinions of 
ſome of the moſt approved authors; and men- 
tioned ſuch doubts, as occurred to us, upon exa- 

mining them. | | 

As the ſenſe of viſion is the nobleſt, and moſt 
uſeful, as well as the moſt entertaining, of all the 


ſenſes, we ſhall here conſider, and endeavour to 


account for ſome of the principal phenomena re- 
lating to it; and ſolve ſome important problems 
that authors commonly take into conſideration, 
when treating of viſion z by which it's nature will 
be farther illuſtrated. 


. The firſt we ſhall conſider is that queſtion, Why, 


ſince the picture of the viſible object is formed in- 
verted on the retina, are objects ſeen by us in 


'- their true ſituation and poſture, that is erected? 


I anſwer, becauſe the mind, or ſentient princi- 
ple, is affected according to the direction of the 
affecting cauſe ; the mind perceives the object, 


and it's parts, in that ſituation from which the 


viſual rays come; and as we ſee whole bodies un- 
der, or above one another, in the ſame ſituation 

they are placed, ſo we ſee the parts of one body 
either above, or under one another, as they really 
are; and conſequently muſt ſee them erect, and 
not inverted. | | 

Why, as we have two eyes, and two retinas, 
and therefore muſt have two pictures made of every 
object we ſee, one on each retina ; I ſay, why do 
we ſee objects fingle, and not double ? 

Becauſe, when the organ and ſenſory is rightly 


conſtituted, the picture on the retina affects ſimilar 


and 


r 4 8; fat. © 
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e and correſponding places of the ſenſarium commune. LEO T. 
7 The brain hath places, right and left, correſpond- XXV. 
: ing with each other; and the two organs of viſion, wy 
* when. ſound, are ſo conſtituted, as that by being 

ſt directed to view an object, the picture in the retina 

f, of each eye affects ſimilar and correſponding places 

A of the brain and ſenfory,  _ 1 

of That this is the true ſolution, appears from the 7 


1 following experiment. Look on a lighted candle 
1- with your eyes directed towards it, as in common 

viſion, and it appears ſingle : but if you preſs one 
{& of your eyes with your finger, out of the proper 
he direction, ſuppoſe towards the noſe, then you will 


to ſee two candles inſtead of one. 
e- Some eyes are ſhort- ſighted; others are far or 
ns long-ſighted. The former proceeds moſt com- 
n, monly from a too great convexity of the cornea; 8 
ill as the latter proceeds from the cornea's being too | 


E and not convex enough. By the cornea's 


y, eing too convex, rays coming from diſtant ob- 
n- jects, and falling almoſt parallel upon the cornea, 
in are collected too ſoon into a focus; and form an 
image or picture within the vitreous humor, be- 
ci- fore they reach the retina; at the focus they decuſ- 
he ſate, and therefore fall upon the retina not collected 
ct, or united, but diverging; and therefore create in- 
the diſtinct viſion. N 
m- On the other hand, when the cornea, (which we 
on obſerved in the deſcription of the eye to be the por- 
dy tion of a leſs ſphere than the globe of the eye it- 
ly ſelf;) I ſay, when the cornea is not convex enough, 
nd then the rays, when they reach the retina, are not 


collected into a focus, but converge towards a 
a8, ſpot behind the retina, and ſo make viſion indi- 
ery ſtinct. | LS 


do I faid, that the moſt frequent cauſes of ſhort- 
ſightedneſs, or long - ſightedneſs, are the too great 
tly convexity, or too great plainneſs of the cornea. 


an For the ſame may be likewiſe effected by the like 
m 5 | 


proper - 
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Lor. roperties of the chryftalline lens itſelf ; though no 
XXV. Che much ſeldomer, than from the fault £4 the 
cornea. EEE 


The older we grow, I mean the more we are 
paſt middle age, in a common way we grow the 
longer ſighted ; the aqueous humor not being fo 
plentifully ſupplied as in youth, to Keep up the 

lumpneſs and convexity of the cornea : hence 
. people are called preſbyte, ſeniores; 


ſnort · ſighted people are termed myopes, that is, hnav- 
ing eyes like mice, which ſee but at a ſmall di- 


ſtance. 


Long: ſighted people are relieved by uſing con- 


vex ſpectacles; which make rays coming from ob- 
jects fall leſs diverging upon the cornea, and there- 
fore converge ſooner within the eye, than they 


would do without. 


The ſhort-ſighted are relieved by concave glaſſes ; 
which open the rays, and make them fall more di-' 
verging upon the cornea ; upon which account their 
focus, or place of uniting into an image, is ren- 
dered more remote from the cornea, and nearer to, 
or upon the retina. But it muſt be obſerved, that 
there is likewiſe a ſhort-ſightedneſs occaſioned from 
a weakneſs of ſight; which commonly proceeds 


from a too {mall degree of ſenſibility in the retina, 


and that obliges thoſe that labour under it to hold: 


their eyes very near the object, to catch the greater 


number of viſual rays. Theſe people are relieved 


by very convex glaſſes, which are always great 
magnifiers, and by the magnifying power of theſe 
glaſſes, they are enabled to read or write, or deſcry 


minute objects, more commodiouſly than they could 


do without. Such people would ſee worſe with 
concave glaſſes, than with their naked eyes. This 
hint, which is ſeldom touched upon by writers 
on the eye and viſion, is of great importance in 
practice. | 2 


Some 


1 rn 1 — 1 W 13 r 1 i. Ro . * 
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3 i ' Some people can ſee with very little light. ILE Or. 
knew a gentleman, who was turned of eighty, that XXV. 

could read and write without ſpectacles with leſs Lys, 
. light, than the youngeſt of us commodiouſly can. 

n Such people have ſenſible retinas, and widely dilat- 

J able pupils, as owls and cats, and other animals, 

> 'which hunt their prey in the night-time, have. 

2 Others again can ſcarce ſee at all but in full 
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day- light, and in the twilight are almoſt quite blind. 


* — — 
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| Such have their retina more callous, and leſs ſenſi- 
d ble than it ſhould be, and their pupilla not dilat- 
| able enough. 


Innumerable authors have wrote upon the eye 
= and viſion. The ancient writers, as AQUAPEN= 
= DENTE and PLEmMPivs, though they may be worth 
7 the looking into occaſionally, are much inferior to 
the moderns. WinsLow's anatomical deſcription 
z of the eye is drawn up with his uſual accuracy. 
i- Lx Car is very copious upon viſion; but when he 
ir would ſeem to underſtand colours and refraction 
1 better than Sir Is AAc NEW TON, he will ſcarce gain 
D, your aſſent. The writers of courſes of experi- 
at mental philoſophy, the chief of which are s' R A- 
m VESAND, and MusCHENBROEX (for DESACULIE RSS 
ds omits optics) treat at large of the eye and viſion; 
a, to which RurHERTORTH; and Dr. SMITH, who 
d hath wrote a complete ſyſtem of optics, may be joined. 
er Dr. PoxrTERTIELPD's treatiſes upon the motions of 
ed the eye in the Edinburgh Medical Acts, are excel- 
at lent: but he, without ſcruple, aſſumes as certain 
ſe the reality of the longitudinal and orbicular muſ- 
cular fibres of the iris, and thoſe of the proceſſus 
Id ciliares; which, as hath been already obſerved, are 


th called in queſtion by ſome of the ableſt anatomiſts 

us of the age. N LE 

ers The eye, and the parts that have an immediate re- 

in ference to it, are of ſo delicate a frame, that in- 

numerable different diſorders are incident to them. 

At the ſame time the parts are ſo minute, and their 
ä | 51 functions 
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LI c r. functions ſo manifold and intricate, that they are 
XXV. with the greateſt difficulty diſtinguiſhed from one 
another; and the chirurgical operations requiſite to 
| remove, or relieve them, require ſo nice a ſkill, and 
ſo rare a dexterity of hand to perform them aright, | 
that there is ſcarce any thing of ſo great difficulty | 
in the whole art of healing, whether phyſic or 
ſurgery, as to bean able oculiſt. It really requires 
the whole man. . 
Wherefore it is not to be expected, that in a 
compendious courſe of phyſiology, a very conſi- 
derable part of the whole of the diſeaſes of the eye 
can be treated of. Ts, | 
I ſhall fay ſomething upon a few of them; ſuch 
as are either moſt frequent, or moſt important; 
chiefly with a view to ſhew the connexion between a 
knowledge of the animal œconomy, and the ra- 
tional practice of medicine, 1 
And firſt, the eyes are ſometimes as it were de- 
luged with a watrineſs. This diſtemper is called 
= | man It is too plentiful a ſcretion of the la- 
chrymz ; and as that fluid is naturally ſaline, if it 0 
is always in too great plenty upon the ſurface of the 
eye, it vellicates the tender cornea, and the inſides fl 
of the eye-lids, and derives a flux of humor to the 10 
parts; renders the eye impatient of light, and cre- : 


ates many other inconveniencies. 5 th 
Ihe cure of this diſeaſe is obtained, after bleeding MF : 
and repeated purges, bliſtering and | epiſpaſtics, 5 


by the application of ſafely aſtringent and cooling 
medicines externally to the eye. I hey may be uſed i 
either in the form of collyrium, or ointment. Fair N 
water will ſometimes do a great deal alone. Alum, 10 
and ſaccharum Saturni are proper to increaſe the F 
aſtringent virtue of cold water; and are- the chief 
of the aſtringent claſs here. Tutty is often added, th 
E which ſeems to operate partly by it's grittineſs, as I - 
19 well as it's aſtringency. But the vehicle in col- of 
1 AN lyriums is never to be too much ſaturated with 8 ko 
| 4 at 


 Distasts or TRE Eve, 
and faline ingredients. Every thing applied to the 


eye muſt be temperate and mild. 


Sometimes in obſtinate epiphoras, ſetons or iſſues 
ae necelliny.. 7. | GE 
The oppoſite diſtemper to this is a drineſs and 
ſtiffneſs 61 the eyes, ariſing from a defect of la- 
glandulz Meibomianæ. | 

The defect of theſe ſalutary ſecretions makes the 
eye-lids move over the globe of the eye with un- 
eaſineſs, and createsa e ee ſenſe of drineſs 


339 
LE Or. 
XXV. 

. 4 


chrymæ; and the unctuous humor ſeparated by the 


and ſtiffneſs; and as moiſture is in ſome meaſure 


neceffary for the ſmoothneſs and brightneſs of the 
cornea, it may in ſome degree impair the clearneſs 


of ſight. 


„ # 


Application of warm water, rendered more pe- 
netrating by attenuating and reſolving vegetables, 
as catnomile or elder flowers, with emollients, as 
allbea, malva, and the like, are here proper. 
prudent ufe of internal mercurials will conduce to 
open obſtructions. $3 5 
The eye may be inflamed in it's various parts, 
and this diſtemper is called ophthalmia. If the in- 
flammation is within the cornea, it is moſt to be 
feared, and ought the moſt ſpeedily to be carried 
off. A violent pain within the cornea, with an ex- 
treme impatience of light, ſhould make the prac- 
titioner ſuſpect the iris or uvea to be inflamed ; and 
to prevent ſuppuration, the briſkeſt methods ought 
to be put in execution without loſs of time. Plen- 
tiful repeated bleeding, cool purges, extreme thin 
humid diet, cupping, bliſtering, ſhaving the 
head, bathing of the feet in warm water, ſemi- 


cupiums, &c. while all light is carefully kept from 


the eye, are the chief remedies. T 
A total deprivation of ſight, while all the parts 
of the eye preſerve their natural appearance, 1s 
called amanrofis or gutta ſerena. This diſeaſe is 
attended with a relaxed pupil, which doth not con- 
. . 2 2 f 


tract 
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L cr. tract itſelf when a lighted candle is held near the 


"RXV. eye. N 8 8. bo; 

— This diſtemper is an obſtruction of the optic 

nerve, either at it's origin in the brain, or ſome- 

where in it's progreſs towards the eye. 

It is too frequently incurable. After ſuitable 

evacuations, the moſt penetrating cephalics and 

antiparalytics, proper mercurials, and mineral wa- 

ters, eſpecially the ſulphureous, as thoſe of Har- 

rowgate, Nevil-Holt, Moffet, Bath, or Aix la 
Chapelle, are moſt to be depended upon. 

Ihe laſt diſtemper we ſhall touch upon is the 


cataract. This is an opacity immediately behind 


the pupilla, which intercepts the rays, and hinders 
their tranſmiſſion to the retina. = 
There have been great diſputes concerning the 


nature and ſeat of cataract: ſome contending that 


the opacity is in the capſula of the chryſtalline, or 

ſome opake membrane between the pupil and the 

chryſtalline ; and others, that it is in the body of 

the chryſtalline itſelf ; and it is certain, that it is 

ofteneſt in the body of the chryſtalline, though 

ſometimes it may be in it's capſula. 5 

However that be, the diſpute is of no great ſig- 

nificancy ; for the cure is the' ſame; to wit, with a 

blunt needle introduced into the outſide of the eye, 

to catch hold of the chryſtalline, and depreſs it, fo 

as to remove it out of the axis of viſion : if it re- 

main depreſſed, the vitreous humor takes it's place; 

and if the operation ſucceeds, the patient ſees. by 

the cornea, the aqueous humor, and the vitreous, 

2 without the chryſtalline; and therefore, the ſight thus 

BE obtained muſt fall much ſhort of the natural ſight : 

J but any degree thereof is infinitely preferable to 
Au bro total blindneſs. ; nt EY 

„ liebe! l, But there is always great uncertainty in the 

11 - effects of this operation, and the practitioner that 
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7 7 tend to warrant it's ſucceſs. 


values his credit and reputation, ſhould never pre- 
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„„ 
We have now gone through the external ſenſes; LEG T. 
and as phyſiologiſts uſe to ſubjoin to their enquiries XXV. 
! into them an account of the internal ſenſes, that is. 
the different ſpecies of thought, we ſhall ſo far com- 
ply with the cuſtom, as juſt to touch upon them 
here. 7 | | 3 . 

1 Me have ſhewn, in the courſe of theſe lectures, 
8 that the brain, properly ſo called, as diſtinguiſhed 
from the cerebellum, is the ſeat of the animal fa- 
culties, that is, of perception and volition of eve 
kind. An apoplexy, which is created by preſſure 
X upon the brain, takes away all ſenſe, thought and 
d . voluntary motion. | | 
78 This there is very good reaſon for believing; but 
we likewiſe confeſſed, that we knew nothing of the 
particular uſes of the different parts of the brain. 
We know that there is a great variety of parts in 
the brain, and that there is an infinite variety of 
different kinds of thought; but we do not know 
where one ſpecies of thought hath it's ſeat, more 
than another. No doubt, as nature does nothing 
in vain, there are different real motions, of ſome 
kind or other, exerciſed within the brain, anſwering 
to every different modus of thinking; as a muſician 
makes different changes upon his inſtrument, an- 
ſwering to the different parts of every tune he 
plays : but, as we know nothing of the particular 
modus, we ſhould not go beyond general poſitions. 
And therefore what DES CAR TES, W1LL1s, and 
others after them, have, without any manner of 
proof, delivered concerning the functions of this 
or that particular portion of the brain, are to be 
looked upon as idle chimæras. 

-STENo's diſcourſe on the brain, which WinsLow, 
his relation, hath inſerted in his anatomy, is well 


the worth reading upon this ſubject. 
that So that to conſider the different operations of 
Pre- the mind belongs to a courſe of logic, rather than 


we one of the animal ceconomy ; any farther than 
| | 23 a 
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ing is that ſtate in which, . every 
other function, thoſe of the brain, or the animal 
functions, which may be reduced to the heads of 
ſenſation, thought, and voluntary motion, go on. 
Sleeping is that ſtate in which the animal functions, 
to wit, ſenſe, thought, and voluntary motion, are 
ſuſpended, or taken away for a time; while the 
others continue to be exerciſed. 

All animals, as far as we know, ſleep a great 
part of their time. The human ſpecies, reckoning 
from birth to the grave, ſleep little leſs than ha 
their time ; and the natural ſeaſon of ſleep is, with 
us, in the night. 

Let us en enquire firſt into the cauſes of ſleep: ; 
and then explain it's effects and uſe. 

The common natural antecedent cauſes of drow- 
ſineſs and fleep, is watching a ſufficient time, and 
labour or muſcular motion. While -we are awake 

and up, though we live ever ſo ſedentary 2 life, 

. our ſenſes are exerciſed, and we have ſome muſcular 
motion. Every ſenſe, every muſcular motion cre- 
ates a ſtimulus more or leſs, which urges on the 
circulation; the continuation of which urgency 
renders the blood more exalted, and occaſions a 
diſpendium of it's thinneſt parts; and eſpecially of 
the nervous * 

If to watching bodily labour is added, drowſi- 
neſs and flecp is created ſo much the ſooner ; ; the 
circulaticn being ſo much the more urged on, and 
the exaltation and dryneſs of the blood, and the 
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waſte of the nervous juice ſo much the more pro-LE OT. 
moted. RY r 


The ſpirits being waſted, we feel a trouble of 
keeping the body erect; which requires an incre- 
dible force of muſcles, even while we are ſitting; 
much leſs are we fit for walking, in which, be- 
fides maintaining the erect poſture of the _ 


many and large muſcles muſt be ſtrongly actuat 


we are unfit for cloſe thinking; our eye-lids 
fall, and our heads nod : we then deliver ourſelves 
up to reſt in a decumbent poſture ; our ideas grow 


firſt confuſed, and next delirious. At length we 


fall aſleep; and loſe the conſciouſneſs of what fur- 


ther is going on, within us, or about us. 


In this natural ſucceſſion of ſleep to watching, 


the principal cauſe of fleep is a penury of ſpirits ; 


they having been exhauſted by watching or labour ; 
during which, no doubt, a great quantity of them 
exhale. by | | 
With this cauſe of ſteep, the removal of every 
thing, that either the mind, or the ſenſes, or ita 
cular motion excites, co-operate. Abſolute reſt 
of the mind, a decumbent poſture of=the body, fi- 
lence and darknefs, are comprehended under this 
head. | 1 | 

| Beſides this natural cauſe of ſleep, whatever 
waſtes the ſtrength, independently of labour or ton 
watching, inclines to ſleep; as loſs of blood. 


Hence calves, which butchers bleed often to make 


their fleſh white, are always drowſy. To this head 


may be reduced exceflive pain new got over, which 


inclines to ſleep. This cauſe coincides with a pe- 
nury of ſpirits. | : 

To the fame head may be likewiſe reduced ſuch 
cauſes of ſleep, as draw powerfully from the head ; 
as bliſters, which you will often in practice obſerve 
to promote ſleep, and act like an opiate, as they 


begin to take hold. Bathing the feet in warm wa- 
ter hath a like effect. Theſe act by creating ſuch a 


24 deriva- 
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Lor. derivation of ſpirits to another place, that the 

AAF; nerves deſtined tor ſenſe and voluntary motion are 
— defrauded and collapſed. 

Undder this head opiates likewiſe may be compre: 
hended, which take off irritation univerſally, as 
well in the prime vie, where they immediately act, 
as in the whole ſenſorium; it being in effect che 
ſame thing to have ſpirits not in motion, as to 
want them. 

And to this head HALLER refers the nne 
which in all animals is obſerved to be produced 

after a full meal. This he thinks is not occaſioned 
by compreſſing the aorta, and fo ſending more 

| blood to the Hey and compreſſing the origin of 
the nerves; but by the ſtimulus 05 the aliments, 
which derive ſpirits into the ſtomach, and it's neigh- 
bourhood, in order to promote digeſtion. His 
chief argument for that opinion is, that ſome ani- 
mals have no brain at all, and yet ceaſe not to be 
drowſy after feeding; no doubt he means inſects. 

Sleep is likewiſe produced by a compreſſion of 
the brain, of whatever kind; whether mechanical, 
as by extravaſated blood, pus, or lymph; or, in 
general, whatever creates apoplexy. This com- 
preſſion of the brain hinders the ſecretion and flux 
of the ſpirits, at the origin of the nerves. 

To this claſs HALLER reduces fermented liquors, 
and ardent diſtilled ſpirits. 

But may they not act, at leaſt in part, like 
opiates z and may they not likewiſe create a deriva- 
tion of ſpirits into the ſtomach, to digeſt and con- 

quer them? 

Sleep, therefore, is produced by a penury of ner- 
vous juice; or by any cauſe that either calls off the 
ſpirits from the head; or hinders their ſeparation 
there, and their flux into the nerves, which in- 


fluence the organs of ſenſation and voluntary 
motion, 
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1 80 that the emtineſs and collapſing of theſe], E . 
; nerves, is the immediate phyſical cauſe of ſleep. XXV. 
. BoERHAAVE, in accounting for ſleep, lays a conſi- gy; 

derable ſtreſs upon the brain's having ventricles or 


F 
J cavities, which the cerehellum hath not. HALLER 
5 rejects this ancillary cauſe, as he ſays that ſleep is 
2 common to all animals; and that ſome ſpecies want 
9 yentricles in the cerebrum. ut; 5 1 
ath Eizdo ande - ALLLAGESAL | 

N er i : rer erer c; Tarif III I. 
4 So much for the cauſes of ſleep; let us next con- 
d ſider it's effects and uſe. In ſleep all ſtimulus of 
e the circulation, either from ſenſation or voluntary 
f muſcular motion ceaſing, the motion of the blood 
by becomes ſlower ; the diſpendium of liquidgof every 
bs kind, and of fpirits in particular, becomes leſs ; 
5 the vermicular motion of the ſtomach, and the 
i- periſtaltic motion of the inteſtines is milder; there- 
e fore digeſtion goes on more ſlowly, and hunger is 

| ut off; reſpiration becomes rarer and leſs deep. 
of The animal is rendered colder ; for though 3 
J, hotter in bed than when up, that is owing to the 
in bed clothes; for if we ſleep in our day clothes, we 
1— grow colder. Hence perſpiration is diminiſhed na- 
IX turally by ſleep; and if at times it is increaſed, it 


is owing to our covering when in bed. Abſorption, 
8. by the inhaling veſſels of the ſkin, is increaſed, as 
I Keirr hath proved. Animals that ſleep all winter, 


de are extremely cold all the while; colder than thoſe 
a. that are awake. | | e 
n- And thence too great a continuance of ſleep pro- 
duces all the effects of a too ſlow circulation; as, 
- corpulency, drowſineſs, cachexy; 40 great impairing N 
he of memory. > M 
on I The natural uſe of ſleep is chiefly to produce a 
n- recruit of ſpirits, and other humidity of the blood 
ry and juices. For as the ſecretion of ſpirits goes con- 
ſtantly on, and the diſpendium is diminiſhed, their 
80 quantity is increaſed and accumulated in the brain 


and 
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LI r. and ſenſory: fo that the animal next morning is 
XXV. reſtored to the fame ſtate, with reſpect to ſpirits, it 
enjoyed the morning before. | 

In time of fleep the motion of the blood bein 
flower, abraſion of the ſolids is diminifhed ; an 
therefore nutrition hath the balance in it's favour ; 
and the congregation of ſimilar particles of the 
Juices, and conſequently their ſecretion, is favoured 
and promoted, and particularly that of far. 
Dreams are only imperfect ſleep; that is, they 
are created when ſome parts of the brain are in the 
ſame phyſical condition they are in while the animal 
is awake; while the reſt of the parts are in the ſtate 
of fleep. When ſome parts of the ſenſory, that 
are ſubſervient to this or that ſenſe, or in this or 
that imagination or thought, have their nerves per- 
vious; and allow a flux and reflux of fpirits through 
them, while the reſt do not. And as we are fo 
framed, as that certain motions and impulſes in the 
ſenſorium are accompanied with certain ſenfations 
and thoughts, in whatever way theſe motions and 
impulſes are brought about ; therefore, in the ſtate 
we have mentioned, we have theſe ſenſations or 
thoughts excited, without the real impulſe of exter- 
nal objects, and without the determination of our 
wills. | 
This account of dreams DES CarTes ſaw, a- 
midſt his manifold groundleſs whims and chimeras, 
in his treatiſes De homine & de fætu: here he dreamed 
for once. BoN TEK Ok, a diſciple of his, but 
who, in many parts of phyſiology, is a præcurſor 
to BoERHAAVE, hath well explained and enlarged 
upon it. 7 | 
And hence the extreme vividity of dreams, that 
ſometimes affect us, may be accounted for; for 
while the other parts of the ſenſory remain imper- 
— yious, and in a ſtate of ſler p, the flux of the ſpi- 
rits may be as briſk, or even briſker, through the 
dreaming part, than when the man is awake = 
acted 
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acted upon by external objects, or ſetting his L x 0 . 
thoughts in motion by the determination of his XXV. 
will. EI on ie 25 One 200 oo SS 
Hence likewiſe the reaſon appears, why bad 
ſleepers are great dreamers ; and it may likewiſe 
be accounted for why we are, ceteris Fr: fo apteft 
to dream of- thoſe things that make the ſtrongeſt 
| impreſſion upon us when we are awake ; for in- 
. ſtance, Horace's dream; as thoſe parts of the 
ſenſory, which are moſt rummaged through by ſpi- 
rits in the day-time, are likely to remain the moſt 
| pervious when we are aſleep. | 
. And the phænomena of fleep-walkers may be 
= 
r 


accounted: for by a lively dream affecting them in 
ſuch a manner, as to influence the muſcles of vo- 
luntary motions to concur with it, while the other 


i parts of the ſenſory, which have no connexion with 
d that dream, are obftinately locked up in ſleep. 

e Rn 1 

. LECTURE XXVL 


3 Of the female organs of generation; the menſes; ſome 
| ; diſeaſes of the parts. 


E have gone through all the principal func-L x Or. 


Ir 
tions of the animal ceconomy that relate XXVI. 

1 to the life, the duration, and well-being of the in- E= 
85 dividual; it now remains to take into conſidera- 
q tion the affair of generation; that function, or ra- 
ut ther group of functions, by which the ſpecies is 
or propagated, and as it were perpetuated ; to which, 
d itt an account of the embryo and fœtus is added, 

| theſe lectures will be concluded. | 
at To uſe the words of the moſt ancient writer, 
or whoſe works have been handed down to us, the 
r- divinely inſpired Moszs, Gop created mankind 
i- male and female. Woman was added as an help- 
he meet for man in the domeſtic affairs of life, but 
nd eſpecially to conceive and bring forth children, and 


00 
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LB r. to · ſuckle and take care of them when brought | 

XXVI. forth. 

As the offices of the two 3 in ceneration are 
different, a diverſity of .organs was requiſite. - We 
ſhall firſt take into conſideration the ſtructure of 
the female. 

Woman in general is of a more delicate make 
than man ; the fibres more ſoft and flexible; the 

4muſcles ls brawny ; the bones ſmaller, nd the 
Haturec and ſtrength leſs. This difference betwixt 
the ſexes commonly holds in the human ſpecies; 
but in the brute kind, the contrary rule prevails 
in many inſtances; the females being ſtronger and 
ſtouter than the males, that they may the better 
defend their young ones. 

Beſides, the pelvis in women 1s propottianably 
larger than in men, to allow ſpace for the increaſe 
of the fœtus during pregnancy; and in breathing 
they uſe the diaphragm leſs, and raiſe and widen 
the thorax more than men, that their reſpiration 
may be the leſs incommoded in that ſtate, as hath 

been already obſerved. | 

The principal parts of generation in . 3 
ſex, are the uterus, the vagina, the tubæ fallo- 
pianæ, and the ovaria. 

The uterus or womb, the habitation of che for- 
tus, is ſituated between the urinary bladder, which 
is placed before it, and the inteſtinum rectum, 
which is behind it. In a grown woman, not with 
child, it is about three fingers breadth long, two 
in breadth where it 1s broadeſt, and one in thick- 
neſs: it is of the figure of a flat flaſk, convex be- 
fore and behind, with edges inclining to ſharp. 
It's broadeſt extremity, which is called it's bottom, 


. is uppermoſt; and it's ſmall part, called its een- 
1 


kh 2914 


ex or neck, is downwards. It is covered over 
with the production of the peritonæum; two 

tions of which, one on each ſide, faſten it to the 
ſides of the pelvis, and are called the ligamenta 
lata. | :- a6 


and here and there round veſicles full of a very 
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The uterus, w hen unimpregnated, hath but a very L ECA. 

ſmall cavity, it's walls being very thick. The ca- XXVI. 

vity is in ſome meaſure of a triangular ſhape; - it 

is lined with a very thin membrane, which is a con- 

tinuation of the epidermis, /+ 6% Le 2X {0% 7: C 
The uterus is made up of a compacted cellular - 

ſubſtance, with a copious intertexture of blood 72 8 77 

veſſels, There appears ſomething like muſcular, }-- | 

fibres amidſt the cellular ſubſtance ; eſpecially in 

women new delivered, variouſly diſtributed in little len / 7 

circles. . 

The ſmaller and lower part of the uterus, call- 

ed it's neck or cervix, abounds with callous ug; 

in the interſtices of which there are mucous ſinuſes, 


pellucid lymph. Where it opens into the vagina, 
it forms a round protuberance, not unlike the 
glans penis, called os uteri and os tince, divided 
by a rima, or chink; on which protuberance there 
is plenty of a mucous glutinous liquor, furniſhed 
by numerous ſinuſes there. This glutinous liquor 
ſerves to ſhut the os uteri in pregnancy. 

I The vagina, or canal of the uterus, as WiIx- 
sLow Chooſes to call it, is about fix or ſeven inches 
long ; .it is ſtretched from the os uteri to the pu- 
dendum ; it is of the ſame texture with the uterus, 
to wit, cellular, with numerous blood veſſels inter- 
woven, It's inner and concave ſurface hath ſeveral 

rugæ or wrinkles. There are likewiſe nervous pa- 
pillz ſpread over it, which render it the more ſenſi- 
ble. t's external orifice is ſurrounded with muſ- 
cular fibres, which conſtrict it. | 
The uterus, as hath been ſaid, is plentifully 
ſtored with blood veſſels; they are furniſhed from 
the hypogaſtrics, by which likewiſe the inner and 
greater part of the vagina is ſupplied. It's outer 


extremity is furniſhed from the external hxmor- 
rhoidal. 
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LZoT. As the adult females of the human ſpecies are 
XXVI. for a great part of their lives ſubject to a periodi- 
cal monthly flux of blood from the parts we have 
jjuſt now been deſcribing, the conſideration of which 
is of the utmoſt importance in the practice of phy- 
fic, as well as in the animal œconomy, we ſhall, 
before we proceed farther in our enquiries into ge- 
neration, treat of it's nature, cauſes, and effects. 
A girlin health, about the time ſhe arrives at 
Aline her full © ſometimes before, and ſometimes 
later, which in our climate is commonly about the 
age of fourteen or fifteen, after having for ſome 
time ſuffered, more or lefs, heavy dull pains in the 
loins, and parts adjacent to the uterus, head-aches, 
 out-breakings in the ſkin, and other ſymptoms, is 
at length ſurprized with a new appearance, to wit, 
a flux of red blood from the orifice of the vagina, 
This having continued two, three, or more days, 
during which time the former inconveniences either 
greatly abate, or wholly vaniſh, ſtops of itſelf, 

and returns about a lunar month, or four weeks 
after. This periodical flux in our climate generally 
continues from it's firſt appearance to near the age 
of fifty, provided the women are in health, except 
during pregnancy, and while they are nurſes, at 
which times it is commonly interrupted. The time 
of the continuance, and the quantity of the eva- 
cuation, differs in ſome meaſure according to the 
climate, but chiefly according to the temperament 
and way of living of the woman. In temperate 
countries it is more plentiful ; in hot countries leſs, 
becauſe perſpiration is there greater; and in ex- 
treme cold countries leaſt of all, from the con- 
ſtriction of veſſels. A ſanguine plethoric habit, 
plentiful diet, an unactive, eaſy life, greatly increaſe 
it's quantity and ſpace of continuance; and the 
contrary circumſtances diminiſh them. Three or 
four days continuance, and eight or ten ounces in 
quantity, are nearly a medium. Some women, of 
. | tender, 


TY: OW" 


a and ſcarce have Warming enough to provide 
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tender, delicate conſtitutions, are much incommoded I. ECT. 
ſome time before, and immediately upon the ap-XXVI. 

roach of the flux; others, more robuſt and 
healthy, hardly feel any inconvenience at all that 


for decency. 

As the females of no ſpecies of animals but the 
Ray are $4 to the monthly flux, unleſs we 7 
ſhould give credit to ſtories told, by travellers of 
ſome of The ape or monkey lind, land men are free Heß, 
from it, it hath much exerciſed the heads and pen e fn H 5 ) Zo . 
of phy ſiologiſts to aſſign the true cauſes hn 
The time of it's revolution being in a general way l 
pretty exactly a lunar month, it was natural at firit , 82 75 
to imagine, that the influence of the moon was 
principally concerned in bringing it about, eſpeci > 
ally in ages where true natural — a and 
knowledge of the animal S conomy, were at a low © 
ebb, and a ſuperſtitious credulity in aſtrology and 
planetary influences had gained much ground :. but 
ic is ealy to confute that opinion, ſince there is not 
a day in the month or year, in which thouſands of 
women do not ſuffer this flux; beſides, if the in- 
fluence of the moon were the principal cauſe, why 
ſhould it not affect the females of other kinds be- 
tides the human ? 

When chemical philoſophy came into vogue, 
and prevailed in the theory as well as the practice 
of medicine, ferments were imagined in every part 
of che human body, and ſcarce any function was 
explained without aſſuming ſome ferment or other; 
and amongſt the reſt, the menſtrual flux was aſ- 
cribed to an uterine ferment. But in proportion 
as the ſtructure of the human body, and the na- 
ture of animal juices, were more accurately enquired 
into, and better underſtood, and chemiſtry itſelf 
was improved and rendered more rational, ferments 
in the animal Soy were exploded ; to- 
wards which none contributed lo much as the im- 

| | mortal 
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LI r. mortal BOoERHAAVE. And in the uterus in 
XXVI. cular, there is as little reaſon to ſuppoſe a pe 


mn as in any part whatever, where there is nothing 


either acid or alcalious, nothing dut arterial or ve. 
nous blood, and ſmooth mucous juices: beſides, 
when the menſtrual flux 1 15 ſtopped at it's natural 
| e, it often makes it's way by other outlets 


inſomuch that there is ſcarce any imaginable dif. 


charge of blood, but what hath been brought on by 
ſuch a ſtoppage, as hæmorrhages by the noſe; ſpit- 
ting. vomiting of blood, bloody ſtools, &c. and even 
-hzmorrhages through thepores of the ſkin. And this 
obſervation leads us naturally to the true cauſe, to 
wit, plethora, or a too great quantity of good 
blood; as it would be abſurd to imagine there can 
be ferments in all the places through which the 


menſtrual flux, when ſtopt at the uterus, makes | 


it S Way. 


Plethora then is the true cauſe of the menſtrual 


flux; which, when it is come to a certain height, 


difirnds the arteries of the uterus, which are there 


ſo numerous, and gradually dilating their branches, 


at length forces blood into canals ariſing from theſe 


branches, and opening into the cavity of the ute- 
rus, which before only admitted a ſerous or lym- 
hatic fluid, ſerving to keep that cavity moiſt, and 
hinder the walls of the uterus from growing to- 
gether. 
But you will aſk, howd is this plethora produced? 
and, when produced, why is it determined towards 
the uterus, there to be expelled, rather than by 
1. — way ? I ſhall anſwer both theſe queſtions. 
hen the ſtature is at it's height, or nearly ſo, 
| and not only the bones, but the viſcera, or at leaft 
their membranes, are become ſo hard, and as it 
were, callous, as to reſiſt being farther enlarged 
by the action of the heart, and amongſt other 
parts the uterus, the virgin continues to make as 
Ach chyle and blood as e her 1 


r 


e 


Ws; 
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and digeſtion continuing the fame, ſuppoſing her LE T. 


to be in health; but the ſpace for containing it not XXVI. 


increaſing as before, becauſe the vaſcular ſyſtem i 
not proportionably enlarged, there muſt of courſe 

a plethora be produced. 5 

This plethora muſt be determined towards, and 

exert it's greateſt force upon the uterus, becauſe 

that viſcus, being plentifully ſupplied with large 


blood veſſels, is lodged in a place where it hath 


. abundance of room to be extended in, and receive 


a ſurcharge of blood into it's veſſels. The pelvis 
of a woman, as hath been ſaid, is larger than that 
of a man; and the uterus. in a natural contracted 
Tate is {mall, and therefore doth not fill it's cavity 
in the ſame degree that moſt other cavities of the 


| body are filled. The uterine arteries being diſtend- 


ed, the uterus will be enlarged in all it's dimenſi- 
ons, it's cavity will become more capacious, as 
well as it's walls thicker : by this means, it's vaſ- 
cular ſyſtem will approach nearer to Hreight lines, 
and not be ſo much rolled up like thread in a clew, 
as it was before in it's contracted itate, and there- 
fore a farther influx of blood into it will be fa- 
voured. And it it be allowed that air has not a 
free admiſſion into the cavity of the uterus, which 
is more than probable from the cloſeneſs of the 
pudendum, the foldings and rugæ of the vagina, 
the ſmallneſs of the rima of the os tincæ, while all 
the paſſage leading to the uterus is kept moiſt, 
and beſmeared with mucus, like wet leather uſed 
in experiments made with the air-pump; I ſay, 
if this be allowed, the increaſe of the cavity of 
the uterus muſt in ſome meaſure forth a Boylean 
vacuum, which will greatly favour and promots 
the dilatation of the {mall arterial tubuls, which 
open into that cavity, and ſo facilitate the tranſ- 
miſſion of red blood through them, inſtead of ſe- 
rum or lymph, 


—— 
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LET. A man hath a lefs pelvis than a woman; he 
XX VL hath no uterus nor vagina, and therefore he can 
— have no ſuch flux: beſides, his fibres and veſſels 
being, in a general way, more rigid and ſtronger 
than in the female ſex, he is leſs liable to plethora; 
the overplus, as it is gradually accumulated, being 
more apt to be diſcharged by urine or perſpiration. 
Accordingly SancToRivs hath obſerved a periodi- 
cal diſcharge in men by urine, anſwering to the 
monthly purgations of the ſex. However, writers 
of obſervations have recorded inſtances of ſome 
men having monthly hzmorrhages by piles, and 
otherwiſe ; but ſuch are uncommon. 
Brutes have no menſtruous flux, as hath been 
ſaid; the chief reafon ſeems to be, becauſe in them 
the uterus is thin and membranous, and rather a 
vagina continued, neither ſo fleſhy, nor ſo vaſcular 
as in the human ſpecies. | 
I it ſhould be aſked, why is this flux periodi- 
cal, and why the period 1 is nearly within the ſpace 
of a lunar month ? I anſwer, that from the na- 
ture of the thing it cannot be conſtant. Immedi- 
ately after one diſcharge is over, there remains no 
plethora, otherwiſe the flux would have continued, 
but rather a penury of good blood. In that fitu- 
ation, the cellular and vaſcular texture of the ute- 
rus quickly reſtores it to it's former ſmallneſs by its 
great contractility, The plethora requires ſome 
Ame to form itſelf anew, from it's ſhghteſt begin- 
'ning to it's height ; and while it is a forming, the | 
veſlels of the uterus are gradually more and more 
diſtended, from the largeſt arterial trunks to their 
ſmalleſt ſerous emiſfaries, till theſe laſt are, fo 
ſtretched, as to admit red globules to be diſem- 
bogued into the cavity of the uterus, and then a 
new flux ſucceeds. This diſcharge, therefore, mult 
be periodical, not conſtant, We need not puzzle 
ourſelves to account for the period's being either 
monthly, or in a general Way regular, and nearly 


within 
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within the ſame limits. Some period of no great LE c 7. 


latitude there muſt be, as well as the human ſta- XXVI. 
ture runs commonly between five and fix teet; and 


that period in individuals muſt continue nearly the 
ſame, as long as the conſtitution, age, and manner 
of living continue the ſame; and if theſe vary, 
the circumſtances of the flux vary likewiſe. 
The bulk, if not the whole of the monthly diſ- 
charge, 
itſelf, and not from the vagina: this hath appear- 
ed by ocular demonſtration in ſubjects that have 
died with the menſes upon them. By preſſing the 
uterus in ſuch ſubjects, blood hath been ſeen 00z- 
ing into it's cavity through ſmall pores, and it's 
inſide hath been ſeen beſmeared with blood. At 
the ſame time it is probable, that in ſome extraordi- 
nary caſes it may come from the vagina; as in ſome 
pregnant women, who yet ceaſe not to have their 
accuſtomed monthly purgations : and in merbid 
caſes, when the os uteri hath been conſtantly ſhut, 
and it's cavity filled with an ulcerous ſanies, yet 
the menſes have flowed. But theſe extraordinary 
inſtances only prove, that a ſtoppage of the pro- 
per uterine veſſels may occaſion an opening of like 
veſſels in the vagina, and be in ſome meaſure ſup- 
plied by that violent effort; not that in an healthy 
ſtate nature uſes that way. 
The menſtruous blood is not of that corrupted 


venomous quality that many ancient authors, whom 


Priny hath tranſcribed, have believed it to be; 


they had no encouragement from the writings of 
HIipPOCRATESs to think ſo; on the contrary, the 


divine old man, who cloſely followed nature, with- 
out being prejudiced by hypotheſes, exprelsly lays 
that it is pure, like blood flowing from a victim. 
The origin of theſe fooliſh conceits ſeems to have 
been this, that in hot countries, from whica arts 
and ſciences firſt ſprung, if proper ablutions were 
not uſed, menſtruous blood extravaſated within the 


A uterus, 


. comes in a common way from the uterus 
5 
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Lier. uterus, and detained in ſome meaſure within * 
XXVI. vagina by it's rugæ and contractility, muſt needs 
contract an higher degree of putrefaction, than it 


does in more temperate climates; and therefore 
coitus cum muliere menſtrua was found to be attended 
with inconveniencies to the male; and hence it is 
forbidden in the Levitical law; and hence urefi- 
cations were ordered, which are ſtill in uſe all over 
the Eaſt. From all which mankind, ever preci- 
pitant in drawing concluſions. inferred, that men- 
ſtruous blood is in it's own nature venomous, and 
therefore expelled, to free the habit from ſome- 
thing hurtful and deleterious, and from leſs to 
more came to harbour a thouſand groundleſs and 
extravagant notions concerning it's poiſonous effects. 

In the decline of life, near the age of fifty, in 
our temperate climate, the menſtrual flux com- 
monly ceaſes, becauſe the texture of the uterus, 
the vaſcular as well as cellular, then becomes ſo 
rigid, as not to yield to the diſtending force of 
the blood, impelled through it by the action of the 
heart, which is then diminiſhing, ſo as that red 
globules may be forced into the lateral arterial 
ducts that open into it's cavity. Put inſtances daily 
occur of it's continuing ſome years longer; and 


O 
in ſome rare caſes it hath been known to go on even 


to extreme old age. 

About this critical time of life, when the menſes 
are near ceaſing, and for ſome time after they 
are ceaſed, women are liable to a great variety of 
complaints, which often fix in obſtinate diſcaſes, 
that at length wear them out; as rheumatic and 
icorbutic pains, head-aches, vertigo, hyſteric diſ- 
tempers, fevers of different kinds, cutaneous foul- 
neſſes, and, in a word, every di ſeaſe that may owe 
it's origin to plenitude of veſſels, another ſtrong 
argument that plethora is the mother of the men- 
ſtrual flux. Scaſonable bleeding, keeping the body 
ſoluble, a cooling, temperate diet, and a proper 

g regimen 
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regimen of life, are the chief preventive meaſures x CT. 
here. | XXVII. 


The celebrated Dr. FR EIN hath written an ela- 
borate and elegant treatiſe on this ſubject, intitled 
Emmenologia; but 22 are to obſerve, that he 
ſuppoſes a rupture of blood veſſels in every return 
of the flux. This is an erroneous, as well as un- 
neceſſary hypotheſis; if the caſe were ſo, the ute- 
rus would probably be much more ſubject to in- 
flammations and ulcers, from the numerous vul- 
nuſcula in the broken veſſels, than it is: it is a vio- 
lent ſuppoſition, and not analogous to the mild 
and ſafe procedure of nature in every other reſpect; 


and unneceſſary, becauſe dilatation ſufficiently ac- 
counts for the phænomena. This remark is neceſ- 


ſary, that we may profit aright by that otherwiſe 
uſeful performance. Dr. Siupsox's ſyſtem of the 
womb likewiſe highly deſerves reading. = 

We now proceed to the other parts of genera- 
tion in women; to wit, the !4be Fallopianz, and 
the ovaria, otherwiſe called teſtes muliebres. 

We obſerved that the uterus, in it's contracted, 
unimpregnated ſtate, hath a ſmall cavity, ſome- 


what of a triangular figure; at each of the two 


angles of this cavity that are uppermoſt, on each 


: , 


fide of the fundus uteri, the tubæ Fallopianæ open 


by two ſmall orifices, which in a dead ſubject with 
difficulty admit an hog's briſtle : from this ſmall 
opening each tuba proceeds ſomewhat tranſverſe- 
ly from the fundus, towards the lateral parts of 
the pelvis, running between the duplicatures of the 


ligamenta lata, their diameters gradually and re- 


markably augmenting to their extremities, where 
they are about a quarter of an inch wide: they run 


not ſtreight from the uterus, but wind in fuch a 


manner, as to turn their wide open extremities to- 


wards the ovaria; theſe extremities are jagged or 
| ſcalloped: their external membrane, or covering, 
is from the peritonzum 3 their proper coat is plen- 


A a 3 
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Lr e 7.tifully furniſhed with veſſels; there are ſome ob- 


XXVI. icure, ſeemingly muſcular fibres interſperſed, ſup- 
* Ry” | 19 


ported by a ſpongy cellular texture. 

The ovaria are two whitiſh, oval, flat bodies, 
ſituated on the ſides of the fundus uteri, to which 
they are joined by a kind of ſhort ligament, and 
incloſed, together with the tubæ Fallopiane, in the 
duplicature of the ligamenta lata: their ſubſtance 
is cellular and cloſe, without fat: in it there are 
found, even in the ovaria of virgins, little round 
veſicles, called ova, or eggs, of an uncertain num- 


ber, commonly ten or twelve, full of a tranſparent 
coagulable fluid : theſe ova adhere cloſely to the 


texture of the ovaria. | 

The ovaria and tube Fallopiane are ſupplied 
with blood veſſels from the ſpermatics, which have 
nearly the ſame origin in females as in males; to 
wit, the arteries from the aorta, near the rife of 
the emulgents, and the veins from the vena cava 
and emulgent vein. Theſe inoſculate with the veſ- 
ſels that go to the uterus. „ 

We ſhail conclude this lecture with a brief ac- 
count of ſome of the diſeaſes of the parts we have 
been deſcribing. e 

The uterus is ſeldom ſeized with true inflamma- 
tion, and ſcarce ever without external violence, as 


: * treatment in birth. It's blood veſſels are 


highly dilatable, which renders it the leſs ſuſcepti- 
ble of inflammation; but both it and the vagina 


are liable to be ulcerated, and yield a malignant 


ichor. | 
The menſtrual flux may be exceſſive in quantity, 
or it may be deficient, though continuing in ſome 
meaſure; or it may be totally obſtructed through 
diſeaſe, before the natural term of it's ſtopping, 
and without the effect of being pregnant, or ſuck- 
ling. LF e | 
Fhe menſes in a woman of a good habit of 
body are feldom obſtructed, but by catching cold, 
| | eſpecially 


are mo 
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eſpecially about the time of menſtruation ; in which L x er. 
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caſe, before the habit is vitiated by their retention, XXVI. 
whatever relaxes the uterine veſſels, and at the 


ſame time adds to the impetus of circulation, will 
force a return thereof. | Es 


Emollient fomentations applied to the orifice of 


the vagina, warm baths, and preſerving a warmth 
in the parts, anſwer the firſt intention. 

The fecond is brought about by medicines which 
are commonly called emmenagogues ; they operate 
chiefly by raiſing the pulſe ; and as the uterus, by 
it's ſtructure and ſituation, is extremely ſuſceptible 
of dilatation, the increaſed force is moſt likely to 


be determined towards it. | 


The moſt ſafely warming vegetables, which have 


no remarkable aſtringency, produce this effect; ar- 


temiſia, ſavin, bryony, ariſtolochia, are chiefly 
uſed; in the mineral kingdom, borax, chalybeats, 
and Proper mercurials ; and in the animal, caſtor, 
depended on. 


But if with a retention of menſes there is joined 


a bad habit of body, either as the cauſe of the re- 


tention, or the effect of it's continuance, the in- 
dication is firſt to rectify the habit, and create a 
plethora, before we proceed to ſtimulate the menſes; 
and when that is done, then and no ſooner adminiſter 


forcers: there are frequent miſcarriages in practice 
for want of the obſervation of this rule. 


As J have no favourable opinion of the doctrine 


of derivation in blood- letting, I think that open- 
ing a vein in the foot can ſcarce ever be of ſervice to 


promote the menſes, N where there is a very 


great plethora; in that caſe it may be requiſite, in 


order to give a freedom to the circulation, and a 
due oſcillation to the arteries. 3 - 
An exceſſive flux of the menſes is reſtrained by 
reſt, by a cool temperate diet, and by aſtringent 
and incraflating medicines : farinaceous vegetables 
— A a 4 | and 
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LE e r. and milk, with freſh broths, are proper nouriſh- 
XXVI. ment; allum is the ſtyptic moſt to be depended 
upon; Jeſuit's bark may be of good ſervice, both 
as an aftringenr, and as it checks febrile motions : 
opium and it's preparations, unleſs well corrected 
by coolers and incraſſants, are here rather detri- 
mental than ſerviceable ; though they are excellent 
remedies in other fiuxes, they heat and rarefy the 
blood; a quality not promiſing benefit where an 
hamorrhage i is to be ſtopped or checked. 

Fluor albus is a flux of a mucous light- coloured 
liquid through the vagina. I take it in a general 
way to be derived from theſe ſame veſſels in the ute- 
rus, that yield red blood during the menſtrual flux. 
Hence it weakens ſo much; the quantity excerned 
that way in a month, greatly exceeding what is 
thrown off in one menſtruation : hence it ſo often 
hinders that flux, and of conſequence prevents 
conception; and when it does not hinder menſtru- 
ation, it diſappears while that goes on. And this 
laſt circumſtance affords one of the beſt foundati- 

ons for diſtinguiſhing fluor albus ſrom a venereal 
gonorrhœa. 

This diſtemper, if of long ſtanding, which it 

often is before relief is aſked for, is frequently very 
obſtinate and difficult to remove. Rhubarb purges, 
with caiomel being premiſed. aſtringent alteratives, 
as tercbinthinates, chaly beats, &c. fulfumigations 
with thus, olibanum, maſtic, &c. aſtringent in- 
jections, and peſſaries duly perſiſted i in, are in PraC- 
tice found mott beneficial. 


The ovaria are not ſeldom affeted with dropſy. 
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LECTURE. XXVII. 


Of the male ergans of generation; of the ſemen maſcu- 
Og  linum ; and of generation. 


HE parts ſubſervient to generation in men LE Or. 
are thoſe which ſeparate and prepare the XXVII. 
ſemen virile; which retain it, when prepared; ana 


which in the act of generation throw it into the 
uterus muli-bris. Theſe are the teſtes, with the 
veſſels that bring blood into them; their excre- 


tories ; the veſiculæ ſeminales; the proſtate ; the 


urethra, and the penis : of all which we ſhall trear 
in order. | 
The teſtes or teſticles are two oval bodies, pen- 


dulous without the abdomen, when the male is ripe 


for birth, and ever after; but reſting within it in 
the younger foetus. They are defended from cold 
and other injuries by ſeveral membranes or coats. 

The moſt external is called the ſcrotum ; which is 
made up of the epidermis, cutis, and immediately 
under the Jatter a thick cellular texture, cloſely ad- 
hering to it; but without muſcular fibres, which 
many anatomiſts have aſſigned it. This covering 
1s common to both teſtes. Next under 1t 1s what 
they call dartos. That coat envelops each teſtis 


ſingly, and by the junction of both together, where 
their ſides are contiguous, make a ſeptum or par- 


tition betwixt the two teſtes. It is lixewiſe wholly 
cellular, without muſcular fibres, and without far. 
Under the dartos is the cremaſter muſcle ; one to 
each teſticle. They ariſe from the tendon of the 
obliquus defcendens of the abdomen ; get ſome 
fibres from the . obliquus aſcendens ; and em- 
bracing the body of the teſtis all around, ferve to 
raiſe it, and ſqueeze it in the act of generation. 
It is probable, that it is owing to the action of this 
muſcle that the ſcrotum is gathered up into rugæ 
by cold; as neither it, nor the dartos, are ay 
| wil 
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LE Cr. with muſcular fibres, as we have ſaid. Under this 
XXVII. muſcle is another coat of a looſer cellular texture, 
called the vaginalis : between which and the inner- 


moſt coat of all is a looſe ſpace, in ſome meaſure as 

between the heart and pericardium, where a watry 

humor is contained. This is the ſeat of the hydrops 

teſtis. The laſt and innermoſt coat is called the 

albuginea, from it's white colour. Ir is a thick, 

cloſe ſtrong membrane ; and is immediately conti- 
uous to the kernel of the teſtis. _ 

Thus follicitouſly is the ſubſtance of the teſtes 
defended from the injuries of the air, and other 
external bodies, and kept warm, that, though they 
are hung without the abdomen, they may be pre- 
ſerved 1n a fit condition to perform their office of 
ſecretion. 

To give the more clear idea of the ſtructure of 
the teſtes, we ſhall begin with the ſpermatic artery; 
tracing it from it's origin to it's diſtribution in the 
ſubſtance of the glandular ſtructure; then proceed 
to deſcribe that ſtructure; and, laſtly, proſecute the 
excretory part, which conveys the ſecreted liquor 
into the veſiculæ ſeminales. 

The ſpermatic artery (one on each fide) ariſes 
moſt commonly from the aorta, under the origin of 
the emulgent artery : and always in that neighbour- | 
hood. It is the ſmalleſt artery in the whole body 
for the length it runs. From it's origin it deſcends, 
giving off ſmall branches here and there in it's 
way; accompanied with it's correſponding ſperma- 
tic vein, (which vein opens into the vena cava on 
the right ſide, and on the left into the emulgent 
vein) and with the vas deferens, of which more by 
and by; and along with theſe paſſes through the 
ring of the abdominal mulcles to the teſtis ; where, 
giving off twigs to the coats of the teſtis, and to 
the cremaſter muſcle, it's principal branches pene- 
trate through the albuginea (the innermoſt coat) 
by two plexuſes ; 5 One at the upper end, the other 


at, 


— 


of GENERATION. 


363 


at the lower end of the teſtis, into the ſecretory LE Cr. 


ſtructure. And, as there is no red blood found in XXVII. 
the ſubſtance of the teſtis within the albuginea, = 


moſt certainly ſecretion begins immediately upon the 
entry of the arterial twigs into that ſubſtance. 

Ihe ſubſtance, or kernelly part of the teſtis, is of 
a white colour, and of a pretty firm texture; and 


though no injections, even of mercury, managed 


with the greateſt art, could ever be made to paſs 


through it's whole body, and make their way 
into it's outlets, yet reaſon and analogy oblige 


* * 


us to conclude that it is a continuation of the 


evaneſcent branches of the ſpermatic artery, rolled 
up together. It is divided into more than twenty 


portions or cluſters, ſeparated from one another by 


as many partitions, which are productions of the 
albuginea. | | | 

The organic ſtructure of this ſubſtance is ſo in- 
tricate, and of ſo difficult inveſtigation, that even 
the indefatigable WinsLow has in ſome meaſure 
declined entering into a minute detail thereof. HaL- 
LER, beſides uſing the common methods, by pour- 
ing mercury into the vas deferens, (which is the ex- 
cretory canal of the teſtis) finds that each cluſter, 
contained between two partitions, terminates in one 
duct; which ducts, above twenty in number, meet- 


ing together, form a kind of network adhering to 


the albuginea ; every duct anaſtomiſing with theſe 
contiguous to it. From this network ariſe ten or 
twelve other diſtinct ducts, which being ſeparately 


bent and folded in a wonderful manner, make as 


many vaſculous cones, and by their uniting con- 
ſtitute the head or beginning of the epididymis ; 


and quickly by their conflux form one larger duct. 
This ſingle duct variouſly bent and folded into ſer- 


pentine windings, ſuch as there is no inſtance of in 
any other part of the body, it's windings being 
faſtened together by cellular texture, makes a 


Toundiſh body on the upper and poſterior part of 


the 
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L E CT: the teſticle, called epididymis, as it were an ad- 
XXVII. ditional teſticle ; and at length terminates in the 
vas deferens. 


This is a cylindrical tube, firm and tough, a- 
bout the thickneſs of a raven's quill; white like 
a nerve, with but a very ſmall cavity. Mounting 
from it's origin, it paſſes through the ring of the 
abdominal muſcles, along with the ſpermatic artery 
and vein, as hath been already ſaid. The three are 
all enveloped in one common ſheath or membrane, 
and called the ſpermatic chord or rope. When it 
hath got withia the cavity of the. abdomen, it ſe- 
parates from the ſpermatic veſſels, ſinks into the 
pelvis, and applying itſelf cloſe and adhering to 
the bladder, and approaching nearer to it's fellow 

canal on the otlier fide, they both open into the 
ducts of the two veſiculæ ſeminales reſpectively, 
by very acute angles, at the poſterior part of the 
neck of the bladder. 

But beforc we trace the rout of the ſemen far- 
ther, let us take a view of the veſiculæ ſeminales, 
and proſtate. | 
The former are two membranous bags or re- 
ceptacles, one on each ſide, placed at the lower 
and poſterior part of the neck of the bladder, 
into which the ſemen is received from the vas 
deferens we have been deſcribing z and there depo- 
fited and accumulated, till it 1s thrown out by the 
urethra in the venereal act. They are each of 
them one uninterrupted cavity, ſhut at one end, and 
lending out a duct at the other, into which duct the 
Vas deferens opens, as we have ſaid, at a very acute 
angle. They are tied up into many folds by a cel- 
lular texture; which, when it is carefully diſſected 
away, each veſicula appears like the portion of an 

inteſtine with ſeveral appendixes, like ſo many 
ceca hanging from it, the number and length of 
which is very various in different ſubjects, We are 
9 80 to HaLLER for this diſcovery. The 910 

terna 
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ternal membrane appears to have ſomething like LRG. 
muſcular fibres in it, XXVII. 

The proſtatæ, as commonly called, thou ga 
it is a ſingle glandulous body, is a whitiſh ſolid | 
maſs about the bigneſs of a walnut, ſurrounding 

and cloſely embracing the beginning of the urethra. 

It ſeparates a copious, white, thick, mild liquor; 
which liquor is thrown into the urethra in the act 
of generation, along with the ſemen, through ten 
or twelve oriaces, by which the urethra and it com- 
municate, where they touch one another. | 

We have already ſaid, that the vas deferens 
Joins the duct of the veſicula ſeminalis of it's reſpec- 
ve ſide, opening into it by a very acute angle. 

The common canal, thus compounded of both, 
opens into the urethra by a very ſmall aper- 
ture, one on each ſide, amidit the ten or twelve 
orifices, by which the proſtate and urethra com- 
municate. Hence in a dead body an injection 
thrown into the vas deferens makes it's way both 
into the veſicula ſeminalis of that ſide, and into the 
urethra, but rather more readily into the former than 
the latter; ſo that it appears that the ſemen in the 
courſe of being accumulated in the veſiculæ aſcends 
by a retrograde angle; and in the act of generation, 
both the che contained in the veſiculæ and the 
liquor of the proſtate, are expelled, mixed together, 
into the urethra. The powers that then expel them 
ſhall be conſidered afterwards. And it likewiſe 
appears that in the falacious, when the liquor of 
T veſiculæ is drained and exhauſted by repeated 
coition, ſome ſemen may be derived immediately 
from the teſtis through the vas deferens, and 
thrown into the urethra, without touching at the 
veſiculæ at all. | 

From this anatomical detail we may obſerve the 
curious proceeding of nature in ſeparating from the 
blood the liquidum genitale, or ſperm in the male, 

The ſpermatic artery at it's origin is very _ 
| YT. an 
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LI cr. and runs a long way, ſending off branches to the 
XXVII. neighbouring parts as it proceeds, before it's ulti- 
mate twigs arrive at the ſecretory fabric within the 


tunica albuginea. Hence it is evident, that a ver 
ſmall quantity of blood comes to the ſubſtance of 
each teſtis, and with a very ſlow motion. IE 

This ſubſtance of the teſtis, where the ſecretion 
is made, conſiſting of more than twenty glomera, 
or different parcels, divided by as many partitions, 
being, when ſummed together, immenſely larger 
than the arterial tubules, of which they are a con- 
tinuation ; and the cavities of it's tubular texture 
being ſo extremely minute, that no injections can 
| penetrate it; all theſe conſiderations plainly evince, 
that the ſecreted fluid, which in quantity 1s fo little, 
is very minutely divided, and much acted upon 
during it's paſſage. | 2 
Ihe ducts formed by the glomerated portions 
between each ſeptum, twenty and upwards, meet- 
ing together in a kind of network, and inoſculating 
one with another, make a farther elaboration of the 
ſecreted matter. 5 

Theſe ducts uniting afterwards into half as many 
new ones, which. are ſeparately bent and folded in 
a wonderful manner, contribute towards a farther 
change. = 5 | 

Then the laſt mentioned duds unite to form 
the epididymis, a tube of one cavity only ; which 
is a new circumſtance, not without ſome phyſical 
effect. What was before divided into many canals 
being now mixed together in one, an opportunity _ 
is given for new coheſions to form, and the whole 
rendered more homogeneous. $f 
And, laſtly, the epididymis, a tube of one 
canal, as hath been ſaid, being bent and folded 
into many ſerpentine convolutions, and continued 
to the vas deferens, which opens into the veſicula 
ſeminalis, through all this great length the ſemen 
muſt be much acted upon; the cavity of ag cons 
l | eing 
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being ſo very ſmall; and, as probably there are L E O 7. 
abſorbing veſſels in the vas deferens, it will be XXVII. 
ſomewhat thickened before it is depoſited within the _,,u 
veſiculæ; but more ſo in thoſe, where it totally 
ſtagnates till it is diſcharged by the exerciſe of 
venery. TD nj | | | 
All theſe ſucceſſive changes in every part of this ; 4 
varied ſtructure muſt be conſiderable in degree, as "TY 
the motion of. the ſemen can be but very flow in it's [ 1 
progreſs. It is propelled chiefly by the force of the 1 
circulation. And, if we conſider the ſmallneſs of if j 
the ſpermatic artery at it's origin, and the branches | fl 
it gives off before it's penetrating the albuginea, 0 
it will plainly appear, that the impetus propelling the 
ſecreted liquids through ſo intricate a fabric, as we 
have been deſcribing, muſt neceſſarily be very lan- 
guid. Perhaps the cremaſter muſcle, by it's inſenſi- 
ble contractions, may contribute ſomewhat to urge 
on it's courſe. | 
In the teſtis the ſemen is comparatively thin and 
watery ; ſomewhat inclining to a greeniſh yellow. 
In the veſiculæ ſeminales it is more viſcid, and more 
yellow, no doubt upon the account of ſome of the 
watery parts being abſorbed during it's ſtagnation 
there. It hath a particular heavy ſmell; different 
in different animals. | | 
This liquor fo ſlowly and follicitouſly ſecreted, 
elaborated and perfected, being injected into the 
uterus of the female in coition, is in all animals of 
the more perfect kind indiſpenſibly requiſite to fœ- 
cundation; and either by it's matter, or agency, or 
both, makes the firſt rudiments of the embryo. 
The liquor of the proſtatæ is not fruitful by itſelf; 
for, after the teſtes are cut off, that gland remains 
entire, and continues to ſecrete it's fluid. Eunuchs 
are capable of erection and coitus, and diſcharge 
the liquor of the proſtatæ, but never impregnate. ” 
That liquor greatly increaſes the quantity thrown 
into the uterus in coition, the true ſemen — _ 
: a ſma 
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Lzer. a ſmall part, and thereby ſecures more eſfectually 
XXVII. the projection and reception of the fœcundating in- 
Ly gredient; as ſmall ſeeds are beſt ſown, when mixed 

with a quantity ef different matter. By it's viſcoſity, 
it adds a proper conſiſtence to the ſemen ; and by 
it's mildneſs, duly tempers it's rankneſs and acri- 
mony z and, no doubt, anſwers other wiſe pur 
poſes to us unknown. . . 
Give me leave to lay before you a reflexion that 

occurs to me upon this occaſion. As the apparatus 
for ſecreting and perfecting the ſemen is ſo ex- 
tremely operoſe and intricate, it would appear that 
nature in the affair of generation has one intention 
cChiefly in view; to wit, that the ſemen, when per- 
5 felted, ſhall retain as little as poſſible of the ſingular 
properties of the maſs of blood peculiar to the in- 
dividual; and by the ſtructure and energy of the 
ſpermatic organs, become a ſubſtance, in which 
qualities, common to the whole ſpecies, are more 
predominant, than in any other animal liquid: in- 
ſomuch that the ſemen of different perſons, though 
their particular maſſes of blood and conſtitutions be 
far from equally ſound and healthy, may yet be 
nearly, and perhaps perfectly, equal in point of 
producing a ſound and vital fœtus. By this wiſe 
and bounteous proviſion, the child is leſs affected 
with the imperfections and diſtempers of it's male 
parent, than otherwiſe it would be. And upon the 
whole, one generation is as healthy as that which 
preceded it, ſuppoſing the manner of living to be 
the ſame in both. I readily own there are heredi- 
tary diſtempers; but without this ſage precaution, is 
it not highly probable there would be many more? 
And do we not daily ſee puny valetudinary fathers, 
with ſprightly ſtrong children, where there are not 
the leaſt grounds for ſuſpecting the virtue and fide- 
lity of the mother ? | 5 5 
In the year 1677, Dr. Hammivs, a Dutch phy- 
ſician, firſt ſhewed the famous LEWENHOEE the 

| | animalcules 
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animalcules in ſemine maſculino by the microſcope. Lx e 7. 
Hauulus left nothing in print upon the ſubject. XXVII. 
LzwWENRHOEE cultivated the diſcovery with great 
aſſiduity; and communicated it, in a letter bearing 
date 1678, to our Royal Society, with a plate of the 
figure of theſe animalcula, as he found them in the 
ſperm of dogs and rabbits. The fame of ſo extra- 
ordinary an appearance was quickly ſpread abroad, 
and engaged the — all who were curious 
in natural things. The ſemen of all kinds of ani- 
mals was examined; and theſe moving little bo- 
dies, which were generally taken for animalcules, 
were found in every ſpecies. They are deſcribed 
and painted preciſely of the ſhape of tadpoles, the 
young fry of frogs, with large round heads, and 
long ſmall tails; and are found to move with a 
ſeemingly great velocity in the ſeminal liquid, like 
fiſhes ſwimming in water. See a plate of them in 
the laſt edition of CHESELDEN's Anatomy. | 

Before this diſcovery, the opinions concerning 
the nature and cauſes of generation were chiefly 
two. The firſt, which was held by the ancients, 
ſuppoſed a prolific ſemen, both in the male and the 
female, out of which, mixed together in the uterus 
of the female by coition, the embryo is made, as 

out of unformed matter; reſembling either the 


| male or female parent, in proportion as the ſemen 
* | of the one or the other is predominant. The 
bother opinion was chiefly eſtabliſhed by the great 
1 Harvey. According to him, the ſeveral parts of 


- the embryo are, antecedently to coition and fœcun- 


J dation, delineated within the egg; and not made bil 
? out of the ſemen maſculinum as it's matter, but 11 
5 only animated by it's vivifying principle; which "mm 
l principle he thinks is ſo ſubtile, as to eſcape our wt 
- ſenſes. This notion he was led into by what he 10 

obſerved in the uterus of does killed ſoon after N 
— copulation; having never been able to find the _ ah 
Ee ſemen of the male lodged there, though he opened Me: 
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numbers of them in the courſe of his reſearches; 


Theſe two opinions divided naturaliſts, before the 


diſcovery of the ſeminal animalcula, which laid the 


foundation for a third hypotheſis concerning genera- 


tion, that hath continued almoſt univerſally to pre- 


vail, till very lately, that it hath been cloſely can- 
vaſſed by great men, more enlightened with the 
knowledge of the animal ſtructure, and more ac- 


| gr with the courſe of univerſal nature, than 


their predeceſſors could well be. This hypotheſis 
lays down the following doctrine; to wit, that one 
animalcule in ſemine maſculino is the very embryo 
Itſelf ; which either in the uterus, one of the tubæ 
Fallopianz, or the ovarium, meeting with one ovum, 


torn off the ovarium in coitu, enters into it's cavity, 


and grows to it by the umbilical cord; there receiv- 


ing nouriſhment, growth, and perfection, till it is 


ripe for birth. _ 15 | 
This ſyſtem was not a little promoted by the ac- 
curate obſervations of MAaLp1cnrvs, concerning the 
formation and growth of the chick within the egg 
during it's incubation; by which there appears a 
remarkable analogy or ſimilitude between the firſt 


rudiments of the chick, and the ſeminal animal- 


Great hath been the controverſy concerning this 


matter; and a great variety of arguments have 


been urged for and againſt the animalcular ſyſtem ; 


which the intended brevity of our lectures will not 


permit the diſcuſſion of. HALLER, in his Commen- 
taries on BoE RHAAVE's Inſtitutions, hath exhibited a 
comprehenſive ſummary of what hath been urged 
on both ſides of the queſtion. And I the more 
willingly decline being prolix on this head, that I 
find the ableſt phyſiologiſts now-a-days are con- 
vinced we are ſtill in the dark. with reſpect to the 


Intimate nature and efficient cauſes of generation. 


LIN N vs, perhaps the greateſt naturaliſt that hath 
g hitherto 
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molecule in the ſemen to be true animalcula ; XXVII. 
though he examined them by the ſolar microſcope 


HarrER inclines to believe them microſcopical in- 
ks, peculiar gueſts of the animal ſperm, which 
never grow bigger. But however that be, it may 
be reaſonably concluded thay they are,in fome re- 
ſpect. or other, ſubſervient tothe purpoſes of fœcun- 


dation, from their being folind in the male genital 


liquids -of every ſpecies of animals hitherto ex- 
amined ; and in no other animal juices, 

Having treated of the parts, which prepare an 
retain the ſemen, and of the nature and properties 
of that liquid, we proceed to conſider the remain- 
ing organs concerned in generation; thoſe which 
tranſmit it to the uterus muliebris; to wit, the 
penis So EET 

The penis confiſts of it's two corpora ſpongioſa, 
or cavernoſa ; part of the urethra ;' the glans, or 
nut at it's extremity, and it's integuments. 


It's integuments are firſt the cuticula and curtis ; 


which being folded back, and adhering bund the 
root of the glands, forms the præputium; in the 
inſide of which there are ſmall glandular folliculi, 
which ſeparate an oily ſubſtance, ſerving to make 


the præputium flip over the glands, and hin- 


* 
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der them from growing together. This ſubſtance, 


by long ſtagnation, grows rancid and fetid, and 
forms white flakes. In hot countries it is more 


apt to corrupt and create inconveniencies, than in 


temperate climates. This ſeems to have intro- 
duced circumciſion, which was very early practiſed 
all over the Eaſt ; and was made a part of the 
Jewiſh religion. It is 1 by cutting off the 
præputium quite roun 
aa | : - 
Under this common integument, the penis hath 
a proper coat covering all it's body ; from the glans, 
- ns 3-0 ka excluſive, 


, Cloſe by the root of the 


/ 
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exeluſive, backwards. It is of a tough tendinous 


XXVII. texture. 


. 
* . 


Lys The two corpora ſpongioſa, which during erec- 


tion make the chief bulk of the penis, ariſe from 
the os pubis on each ſide, and are continued to the 
root of the glans. They are ſo called, becauſe they 
are porous Jie ſponge, and capable of being en- 
Jarged by a fluid penetrating their ſubſtance ;, blood 
in 5 living animal during erection, or the injec- 
8 9 of mercury; or inflation of air in the dead ſub- 
a The urethra is a continuation of the neck of the 
bladder, and runs in a furrow between the two cor- 
pora 88 nis to the extremity of the glans. 
fes whole length, without the erection of the penis, 
is about twelve or thirteen inches: it's thickneſs 
about that of a gooſe quill. It conſiſts of two 
thick ſtrong membranes, with a ſpongy texture 
between them. It's beginning is ſurrounded and 
covered by the proſtatæ, as hath been ſaid; at it's 
ee vols Hs which gland it becomes thicker and 
wider for the length of an inch, which thick part 
is called it's bulb, from the reſemblance it bears to a 
bulbous root. It's inner membrane is pierced with 
many holes here and there, through which, from a 
glandular apparatus in the ſpongy ſubſtance of the 
urethra, a mucilaginous liquor is Y rniſhed; ſerving 
to defend it againſt the acrimony of the urine. Be- 


des theſe orifices, which ſome authors call lacunæ, 


Cowyex, in a particular treatiſe, hath deſcribed 
and beautifully delineated - three glands, two near 
the bulb of the trethra, one on each fide, about 
the bigneſs of a pea, each of which ſends off a 
long duct opening into the urethra; and a third 
ſingle one, leſs than the other two, at it's bend un 
der the os pubis; which ſends off two ducts open- 
ing lkewiſe into that canal. The firſt two are 
often found; but ſometimes wanting, or very ſinall, 
The third is but ſeldom met with by the beſt — 
tomiſts. 
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tomiſts. Where they exiſt, they probably ſerve for L x e T. 
the ſame uſe as the other lacuna, XXVI 
Theſe glandular outlets are the ſeat of gonor- Wane 


rhœa in men. Women, though their urethra is 
ſhorter and wider, are not without the ſame kind 
of lacunæ, ſerving for the ſame uſe, and liable tg 
the ſame infection. 5 ** 

The glans, though in appearance a part of the 
body of the penis, is in realt 


it's extremity, and expanded in the form we fee. 


It is covered over with a thin epidermis ; under 


which there are numerous nervous papille, which 
render it extremely ſenſible. 
The penis is plentifully ſupplied with blood 


_ veſſels from the iliacs, both external and internal. 


It's nerves come from the lumbar and facri. 
- Having briefly deſcribed the genital organs of 


both ſexes, we proceed to conſider the act of genera- 


tion itfelf, In the male an erection of the penis is 


requiſite. This is effected by arterial blood poured 


in ſufficient quantity into the cells of the corpora 
cavernoſa, or ſpongioſa of the penis, and there ar- 
reſted ; whereby they are diſtended in every dimen- 
ſion, and the penis is rendered longer, thicker, and 
rigid. That erection is brought about by true 
blood, and not ſpirit or flatulency filling and 
diſtending the ſpongy cells, is evinced by SwaM- 
MERDAM'S experiment. He tied the turgid penis 
of a dog in coitu, and cutting it off between the 
ligature and it's root, he found that a large quan- 
tity of blood flowed out of the corpora ſpongioſa 
between the ligature and the glanqs, when wounded. 
His rival and antagoniſt DE GRaer repeated the 
ſame experiment with the like ſucceſs. | 

But the difficulty lies in accounting for the blood's 
being accumulated and arreſted in theſe fpongy 
parts of the penis, ſo as to create an ereftion, why 
it returns not by the veins as readily as it flows in 
GO Bb 3 9 


| ty a continuation of 
the ſpongy ſubſtance of the urethra, reflected over 
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by the arteries. Till of late the generality of ana- 


 XXVII.tomiſts afcribed that effect to a pair of muſcles, 


which, from their imagined office, they. termed 
erectores penis. Theſe muſcles ariſe, one on each 


ſide, from the os pubis, between it's tubercle, and 
the origin of the corpora ſpongioſa of the penis; 


and are inſerted each into one of theſe of it's ſide. 
When they act conjunctly, according to them, they 
pull the penis upwards, and compreſs the veins 
that run upon it's back; thus hindering the venous 
blood from returning, and forcing an effuſion of 


it from the arteries into the ſpongy cells. But even 


if it ſhould be granted that theſe muſcles, when 
acting, turn the penis upwards, which may be 
called in queſtion, - that action does not ſeem ade- 
quate to the effect in diſpute, becauſe many ani- 

mals want theſe muſcles; and, as Dr. WayTT 
acutely obſerves, an erection cannot be procured, 


dd libitum, by turning up the penis towards the os 


pubis. There muſt be then ſome more ſubtile 
cauſe, which is as yet obſcure. HALLER, and 
with him DuyzRNovy, thinks that ſmall nervous 


_ filaments may, like ſphincters or ligatures, embrace 


and compreſs the capillary veins; and by hindering 


the reflux of blood, fill the ſpongy cells. 


Dr. WuvyrTrT is of opinion it may be aſcribed to 
an increaſed oſcillatory motion in the capillary ar- 


teries that open into them, occaſioned. by the titil- 


lation of the ſemen, or laſcivious ideas, by which 
means more blood is thrown into the ſpongy caverns 
than can in the ſame time return by the veins. But 
however that be, nothing needs hinder us from be- 


lieving that, when erection is fairly ſet on foot, the 


erectores muſcles may contribute to keep it up, and 
maintain a proper direction of the penis, ſomewhat 
between perpendicular and tranſverſe, requiſite to 


make it's way rightly into the vagina, and throw 
the ſemen into the uterus. 5 
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The erected penis being introduced into the va-L ROT. 
gina, by the friction of the glangs againſt it's rugæ, XXVII. 
and by the heat of venereal imagination, becomes 
| ſtill more turgid. At length the glans itſelf be- 
comes rigid and erected, which it was not at firſt : 
for being a continuation of the ſpongy part of the 
_ urethra, and not of the ſpongy bodies of the penis, 
it, together with the urethra, hath a diſtin& 
erection of it's own; to effect which a ſtronger 
cauſe is required, and therefore it comes later. 
Quickly after the erection of the urethra and glans 
is completed, follows an expulſion of ſemen, to- 
gether with the liquor of the proſtatæ; the muſcles, 
which immediately preſs upon and evacuate the ve- 
ſiculæ ſeminales and the proſtate, being thrown 
into convulſive contractions, in the ſame man- 
ner as tickling of the noſe occaſions ſneezing, 
Theſe muſcles are the levatores ani, which ariſin 
(one on each ſide) broad from the os pubis, and os 
ilipm, and growing narrower as they deſcend, and 
encompaſſing and embracing the veſiculæ ſemina- 
les and the proſtatæ, at length are inſerted in the 
ſphincter ani. They, beſides their office of raiſing 
the extremity of the rectum, of which we have 
treated before, while we were conſidering the ex- 
pulſion of the fæces, likewiſe muſt, by their ſudden 
contraction, forcibly ſqueeze the veſiculæ ſeminales 
and the proſtate againſt the neck of the bladder, 
and propel the ſemen and liquor of the proſtate, 
by the orifices we have already deſcribed, into the 
_ urethra, with a ſudden exploſive impetus. But as 
the urethra is long, is bending, and grows wider 
at it's bulb, this firſt impetus carries the propelled 
liquor no farther than the bulb; where, as ſoon as it 
arrives, the muſcles called acceleratores urine are 
irritated into ſudden action, and expel the com- 
pounded liquor with a conſiderable force through 
the remaining part of the urethra into the uterus. 
Theſe acceleratores muſcles ariſing on each ſide from 
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LE, the corpora ſpongioſa penis, and cloſely embracing 
RXYIL. che bulb vf che urethra, mect together, and are 
GW=— inſerted in it's middle, reckoning lengthwiſe ; and 


therefore ſuddenly contracting muſt, by compreſs- 
ing the bulb, forcibly urge on the ſeminal liquor ; 
pretty nearly in the ſame manner, as the veytricles 
of the heart propel the blood tranſmitted td them 
or urge.” oO r 


This is what happens in the venereal act on the 
man's ſide; let us conſider what paſſes on that of 
the female. The adult woman, endowed with a 
like natural inclination to propagate the ſpecies, 
when ſhe receives the penis virilis into the vagina, 
hath all the parts concerned in generation heated 


and turgid with, the afflux of blood and ſpirits; 


and by the exquiſite ſenſibility of the vagina, which 
is furniſned with nervous papillæ, at length arrives 
at the ſumma voluptas; in which point of time, if 
the coition is fruitful, the tubæ Fallopianæ embrace 
the ovaria with their fimbriæ, and pull off one or 
more ovula, determining them into their cavity; 
where being received, they are, by the auler 
ſtructure of the tubæ, ſooner or later protruded into 
the uterus, through their orifices opening into it, 
which no doubt in the live female, eſpecially upon 
ſuch occaſions, is much more patent than in a 
dead ſubject. An ovum impregnated by the ſe- 
men maſculinum, in coitu, becomes the nidus in 
which the embryo begins to enjoy animal life, 
grows, and is e till it be ripe for birth. 

That the tubæ Fallopianæ graſp the ovaria in 
coitu, is proved by undoubted obſervation. Dx 
GRAET found it fo in many rabbets, which he 
killed and opened immediately after coition. And 
Ruvyscna had the fortune to meet with one caſe 
of the ſame kind in a woman. Fœtuſes have been 
found in the Fallopian tube; numerous inſtances of 
which are cited from original authors by HALLER, 
in his Notes on Bor RHAAVE's Inſtitutionss. 
* +2 F The 
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The principal original authors on the of LEO. 
generation are SWAMMERDAM, and De GRAET. XXVII. 
HALLER hath puſned his enquiries further; and 
more ſucceſsfully unravelled the intimate ſtructure | 
of the teſtes and veſiculæ ſeminales. To whoſe 
works may be added the very elaborate and accurate 
Theſes of Dr. ALEXANDER Monro junior, 
| Numberleſs authors have wrote on generation, 
The great Harvey's Treatiſe is in high eſteem at 
this day, as it contains many valuable obſervati- 
ons, though his opinion concerning the manner of 
foecundation is not followed. The ſtudent will find 
the ſubſtance of what later authors have diſco- 
vered concerning this ſubject collected by HALLER 
in the above cited book. | 


LECTURE XXVIIL 


Of conception: the corpora lutea : the ovum or egg: 
| the embryo : the ripe fatus ;, and birth. 


F NONCEPTION is the immediate effect of a7, ꝝ c 7. 
& 4 fruitful coition, on the woman's ſide; and XXVIII. 
may be defined, that change brought on the egg, www, 
| by which a living. embryo, or unripe animal, is 
E begun to be formed within it. There are diſputes 
— concerning the place, or ſeat of conception; whe- 
| ther it is in the ovarium itſelf, in the tube, or ſolely 
= in the uterus. It is perhaps impoſſible perfectly to 
* clear up this matter, upon the account of the mi- 
— of the egg, and for want of concluſive 
obſervations: but as true ſemen maſculinum hath 
been found in the tubæ, in animals killed imme- 
diately after coition; and Rñursch met with an 
inſtance of it in the human ſpecies; as it is certain 
that in coitu the tubæ graſp the ovarium; as fœ- 
tuſes have been often found within the tubæ, and 
ſometimes within the ovarium; and as in birds 
there is no uterus, properly to be called ſo, the 
Be _ oviduct 
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zqviduct anſwering to a tuba; upon all theſe ac- 


Ecounts it is highly probable, chat conception is ſet 
on foot. either while the tuba is embracing, the 
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oyariym, or ſoon after, before the ovum is pro- 


pelled into the uterus. ooo 1, 
Immediately upon conception, or very ſoon af- 
ter, but not before, a new appearance preſents itſelf 
in the ovaria, to wit, the corpera. lutea. I have 
ſaid corpora in the plural number, as authors com- 


- Monly do, but you are to obſerve, that in the 


human ſpecies, where there is4Þut one embryo, 
there is but one of theſe ; their number conſtantly 
anſwering that of the fœtuſes the mother is preg- 


_— nant with. They are roundiſh bodies, of a ſtruc- 


ture ſeemingly glandular, yellow like the yolk of 


an egg, and contained within that, which is com- 
monly called the egg; to wit, a veſicle filled with 


a limpid coagulable fluid; ſuch as are found in 


the ovaria of grown virgins. Each of theſe cor- 


pora lutea, if there are more than one, after their 


firſt appearance, grow larger, while that which is 
commonly called the egg decays and diminiſhes. 
They continue all the time of pregnancy, and for 
à fmall ſpace after delivery, and then ſhrink and 
vaniſn. > : £61 

That theſe corpòra lutea never appear without 
previous conception, HALLER poſitively affirms, 
in his Reflexions on 'Bureon's Syſtem of gene- 
ration. Women, ſays he, who die without hav- 
„ing once conceived, have never had theie glan- 


« dular bodies,” meaning the corpora lutea. And 


in another place he adds, I have opened hundreds 


< of female ſubjects, both young and old, unpre- 
„ judiced, and without views. of eſtabliſhing any 


new opinion; and I believe I have not been able 


to find the corpora lutea above ten times; and 
* that was always either in impregnated bodies, or 
5* ſopn after delivery.” The ſame is-affexwed, upon 
224 0 | an 
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and others. It is true indeed that HALL Ex, before Lx r. 
the publication of the above quoted reflections, XXVIII. 
upon the authority of MAP IOHIUSs, VALISsNVE RI, 
and other great men, had believed and taught, | 
that the corpora lutea appeared before conception 
but afterwards being convinced of the contrary, 
by a ſeries of his own obſervations, he, with his 
_ uſual love of truth, and greatneſs of mind, heſi- 
tated not to retract his error. | | 
It is now the opinion of the moſt able phyſiolo- 
giſts, that the true ovum, within which the em- 
ryo is lodged, is not that which is commonly 
reckoned ſo, to wit, one of thoſe veſicles full of lim- 
pid juice, which are found in the ovaria, but a 
much leſs one, contained within the cavity of the 
corpus luteum in it's very primordia; which ovum, 
after conception, leaving the corpus luteum behind 
it, paſſes through the tubæ into the uterus, and 
there grows and ripens. And this opinion is ſup- 
ported by very feaſible arguments. Firſt, by the 
analogy of the eggs of birds, in which the rudi- 
ments of the chick is incloſed within the yolk. 
Secondly, by the corpora lutea never appearing till 
/ after conception. Thirdly, by their number, in 
animals that bring forth more than one foetus at a 
birth, conſtantly anſwering that of the young ones 
they are pregnant with. And laſtly, by the true 
impregnated eggs, found within the tube, being 
of a much leſs ſize than the veſicles .in the ovarium. 
At the ſame time it muſt be owned, that a true 
ovum, with the embryo in it, was never found with- 
in the corpus luteum, by any, whoſe teſtimony can 
be depended upon. LiTTRE indeed relates ſuch 
an obſervation; but the fidelity of that anatomiſt 
is not a little ſũſpected by the beſt judges, in more 
inſtances than one. 


oo 


< 
The uterus, after, conception, remains ſhut in 
brute animals. This is certain; and it is highly 
probable the caſe would be the ſame in the human 
21 ſpecies, 


OF. THE Ovu n. 


EL 3 if coition were not Practiſed after it, which 
N Hl!brates never do; and hence proftitutes ſeldom con- 


een the os uteri being ſo often violently opened, 


gives che ovum an opportuinity of ſlipping out 
through the vagind; nen it is een, faſtened | 
to the uterus. 
From conception, 5 the egg hath been ſomt 
five or ſix days in the uterus, it is almoſt impoſſible 
to deſcribe the changes it undergoes; ; upon the ac- 
count of it's minuteneſs, and for want of obſer- 
vations. After that time we may ſpeak of the. 
matter with more ' certainty. | The egg is then a 
round pellucid globule, of only one membrane, 
containing the embryo; which hath a very large 
head, a ſmall body, and no legs or arms, ſwim- 
ming in a large quantity of a pellucid liquor, which 
dis coagulable by fire and alcohol. Ihe embryo 
hath then a large, flat umbilicus, by which it ad. 
Ou to the obtuſe extremity of the egg. | 
This proper membrane of the egg, called am- 
Sinn, by degrees ſends off all around it's ſurface 
{malt flocculent veſſels, whereby it grows to thoſe 
veſſels in the inner ſurface of the uterus, by which 
the menſes were wont to flow before pregnancy; 
and likewiſe to the abſorbent veſſels of the uterus. 
Theſe flocculent veſſels of the egg, thus inoſculat- 
ing with the veſſels of the uterus, form a commu- 
nication between the egg and the mother; by 
which the egg and fœtus are nouriſhed and grow, 
and the water it ſwims in is ſupplied and increaſed. 
The implantation of theſe _— though in ſome 
meaſure all around the egg, yet is thickeſt at the 
fundus uteri, that part of it between the openings 
af the two tube Fallopianæ. By degrees theſe floc- 
eulent veſſels, round the greateſt and inferior part 
of the egg, towards it's ſharp end, ceaſe to grow, 
and are as it were transformed, or degenerate into 
x ſecond membrane, called chorion; while - thoſe: 
at the * and blunt end keep elt in their 
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diameters, and at length form a raund vaſcular LRG T. 
ſubſtance called placenta, from it's reſemblance to XXVIII. 
a cake. In the mean time the fœtus grows, and the 
egg containing it, but the fœtus in growing acquires = 
a greater proportion of magnitude to the egg, and 
the water contained in it, than it had at firſt, though 
they are all enlarged. The uterus being gradually 
diſtended, it's veſſels of all kinds are enlarged, as 
well as thoſe of the fœtus and the egg : till at 
length the veſſels of the placenta, which at firſt. ad · 
mitted lymph or ſerum only, now admit red blood. 
The trajection of red blood from the uterus to 
the placenta, and from the placenta to the uterus, 
hath been doubted of, upon the account of the 
great difficulty of making the thinneſt injections 
aſs. either way; whereas, in other places in the 
LE body, millions of veſſels may be filled with 
aa red injection, which naturally received not red 
blood. This is indeed a reaſonable objection, and 
therefore deſerves attentive notice. 
In the firſt place it is certain, that there is red 
blood in every part of the placenta, and in every 
bart of the uterus contiguous to the placenta, 
The whole body of the placenta may be filled 
by injecting a coloured liquid, either through 
one of the umbilical arteries, or through the um- 
bilical vein. And upon the eaſieſt delivery, when 
the placenta is brought away, there is always (in a 
common way) more or leſs hæmorrhage. But how 
does it appear that red blood paſſes, as ſuch, from 
the veſſels of the uterus to thaſe of the foetus, and 
from the foetus to the uterus? I think well vauched 
hiſtories, as they appear to be, of the foetus being 
exhauſted of blood by an hæmorrhage from the mo- 
ther, and the mother's being exhauſted of blood, 
and even killed by an hæmorrhage from, the ſuuis 
umbilicalis, before the placenta was ſeparated from 
the uterus, render the affirmative highly probable, 
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to ſay the leaſt of the matter. 
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Men Though it be dificult to throw liquids from the veſ- 
XXVII. ſels of the uterus into the placenta, it is not impoſſi- 
tz ble. Vievsstwns, Cowyts, and HarIx R, affirm they 


have made mercury paſs that way. And the latter 
mentions injections even of wax and tallow to have 
been attended with ſucceſs. But beſides, if it be 
difficult to fill the veins in any part of the body, by 
injecting a fluid through the arteries, ſappoſs? in a 

ripe fœtus, will it thence follow, that red blood, 48 

ſuch, doth not flow in the foetus from evari- 
ſcent arteries into the correſpondent beginnings'd bf 


Re veins? 


I therefore ſtick not to believe that red blood, as 
ſuch, is brought from the mother to the foetus, 
and tranfinitted from the foetus to the mother, as it 
were in a circle'; and am going'to explain the Par: 
ticular manner of this intercourſe : but muſt firſt 
defcribe the umbilical rope or cord, and the diſtri: 
| bution of it's veſſels. © 
The umbilical rope conſiſts of two umbilical, Ar- 
teries, and one vein, and the urachus; all covered 
over with a pretty thick membrane, approaching to 
the conſiſtence of cartilage; which membrane is a 
Production of the amnion. It proceeds from the 
umbilicus or navel of the embryo; ; and is im- 
planited in the placenta, where it's blood: veſſels, 
arterial and venous, are branched our, and compoſe 
it's ſubſtance. It reſembles a rope, not only by it's 
_ long and round, but by the contortion of it's 
E. #2 | 
e ee umbilical dithties af from the internal 
iliacs of the embryo; one on each ſide; they are of 
a conſiderable bigneſs, and are” ramified all over 
the placenta, as hath been ſaid; their branches 
inoſculate together in it's ſubſtance; and are loſt 
by their evaneſcent extremities in that part of the 
chorion, which is interpoſed between the placenta 
and the uterus. Fof the chorioti ſurrounds the 
ant amnion, including likewiſe the placenta,” i C | 
en e 
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The origin of the umbilical, vein is from ſmall L Be. 
venous tubuli, ariſing from the chorion, where the XXVIII. | 
evaneſcent twigs of the arteries are loſt; . which =v— ij 
uniting, and forming, larger and larger branches; ll; 
at length run all into one very large trunk, bigger ii 
than both the arteries put together; which trunk, [ 
entering the umbilicus of the ao goes to the 4 
liver, and opens into the ſinus. of the vena por» | 
tarum ; from which ſinus there ariſes in the fœtus a 
particular large trunk, called the venous duct, open- 
ing directly into the vena cava, and tranſmitting 
it's blood to the heart. This venous duct is obli- 


* 
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liver, conveyed by the ſmall ramifications of that 
vein, and terminating ultimately in the caya. 3 
From this deſcription it may appear, that the 
uterine arteries in the mother bring arterial blood to 
the organ of the placenta in the egg ; which being 
| taken up by the beginnings of the veins of the pla- # 
cCcenta, istranſmitted to the foetus, through the umbi- „ 
l cal vein, into the vena, portarum; and from thence [ 
into the cava and heart, And the two umbilical ; 
_ arteries in the foetus being continued from the aorta, $ 
carry their blood to the placenta ; which blood, at 
the adheſion of the placenta to the uterus, 1s taken 
up by the beginnings of the uterine veins, and 
tranſmitted to the cava and heart of the mo- 
they | SOREN.” I 
This is the manner in which the blood flows 
from the mother to the foetus, and from the foetus 
to the mother; what was arterial in the one be- 
coming venous in the other interchangeably. But 
the fœtus hath ſome peculiarities in it's own proper 
e | ” circulation, 


384 
| 1 EC 7, circulation, by which it differs from the born.. ani 


or ER Fog rus, 


2 [ mal, which we proceed to deſcribe. 
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But all it's blood within the channel of it's.gtoper. 
circulation muſt paſs through the heart in an min- 


As it cannot breathe within the womb, becauſe it 
” ſwims in the liquor of the amnion, incloſed in mem- 
branes, it's lung 
and conftridted.? theſe of a born anima 8 
therefore the traſection of blood through tem can- 
not be ſo expedite and free in utero, as after birth. 


terrupted rout ; therefore there is a contrivancè, by 
which a great part of the blood of the fœtus paſſes 
from the one diviſion of the heart into the other, 
without touching at the lungs ; to wit, there is 4 


wide open paſſage from the right auricle to the left, 


called foramen ovale, as being a hole, not a canal; 


and a communication between the pulmonary ar 
tery and the aorta, called ductus arterioſus, which. 


is à canal of ſome length. By this contrivance 4 


great quantity of the venous blood of the foetus 
paſſes from the right auricle and ſinus of the heart 
directly into the left one; and a ſuitable quantity 
of arterial blood, when thrown into the pulmonary. 
artery from the right ventricle, flows. into the aorta. 


In the mean time no more dowd is tranſmitted. 


cannot be alternately ex anded 


jr the lungs, than their collapſed ſtate will ad- 


mit o 


and what is ſufficient for their nourihment . 


and growth, and to prevent their veſſels, and cel- 


lular cavities, from growing together. 


There have been great diſputes N the | 


uſe” of theſe two paſſages peculiar to the feetus.: 
articularly between ME 17 Paris anatomiſt, and 


have delivered, which now univerſally prevails. 
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ExneyN, The latter maintained the opinion we . 


The manner of the nutrition of the fœtus hath 
likewiſe been matter of much controverſy, Some 
haye maintained, that it is nouriſhed ſolely by N 
ſupplied by the veſſels of the umbilical cord; others 
are of opinion, that it is nouriſhed both by that 
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blood, and the 22 gg of the amnion, in which it LE er. 
ſwims ; as a fluid like that liquor in every property XX VIII. 
is found in the gullet, ſtomach, and ſma A <oud — 
of the fœtus; and as a large quantity of fæcal 
matter, like opium in colour and conſiſtence, and 
therefore called meconium, is found in the thick 

inteſtines. From which appearances they concluded 
that the liquor of the amnion hath a communica- 
tion With, and is admitted into, the primæ viæ of 
the fœtus, and there in ſome meaſure concocted, 
when the ſtomach and inteſtines are ſo far advanced 
in their ſtructure and growth, as to exerciſe their 
functions; the finer and more fluid parts being pro- 
pelled into the lacteals, while the more groſs re- 
main behind; and form the meconium, we have 
juſt now mentioned. And ſome few have gone ſo 
far as to impute the whole growth and nouriſhment 
of the fœtus to this liquor ſolely, excluſive of the 
blood ſupplied by the umbilical cord. —_ 
I believe it will require few arguments to prove, 
that the foetus muſt receive at leaſt part of it's 
nounſhment from the blood ſent from the mother, 
as our limbs are nouriſhed by arterial blood, or 
Juices derived from it, diſtributed to them out of the 
, general maſs. To maintain the contrary poſition is 
. extravagant. And therefore the diſpute turns upon 
this queſtion, whether the liquor of the amnion 
hath or hath not likewiſe a ſhare in the nutrition of 
the foetus? gy | 
I think I have, in a paper lately publiſhed in the 
Tranſactions of the Royal Society, proved incon- 


95 teſtably the affirmative ſide of this queſtion: and 
': || that by proſecuting an obſervation, which caſually 
2 ſell in my way. The ſubſtance of the argument is 


2 this; the meconium of a ripe calf is conſtantly 
2 found full of tough ſtrong hairs, of the ſame co- 
| ; lour with thoſe of it's ſkin ; whereas, in an unripe 
1 fœetus of the ſame ſpecies, before hairs are formed, 
; | 
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IL er. or before they are of ſo long ſtanding, e Nr 
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— of the amnion, none are to be met with 


XXVII. pable of being looſened — maceration in the ed 
in 


meconium. F. tom which it clearly follows, that the 
liquor of the amnion finds a way into the ſtomach 
and inteſtines of the fœtus; otherwiſe, how could 
hairs, looſened from i it's ſkin by maceration in the 
liquor of the amnion, come into the thick guts, 
— there get entangled in the meconium is Vher 
hairs paſs, fluids may, and mult paſs with greater 
eaſe. And ſince the liquor of the amnion is ew 
ſtitute of the characteriſtics of a nutritive fluid, 
as hath been before obſerved, coagulable by re.and 
alcohol, we may conclude ſafely, that the —.— 
nouriſhed thereby in a conſiderable meaſur 
_ cially in the laſt months of geſtation, Oy 6 um- 
« bilical arteries bear a leſſer proportion to 25 body of 
the foetus than before, 5 organs of chylifica- 
tion are more completely formed. This ſingle con- 
ſideration ſeems ſufficient to ſuperſede all further de- 
bates on the ſubject. 
We mentioned the urachus, as conſtituting: part | 
of the umbilical cord. It is a ſmall production of 
the urinary bladder of the fœtus, which! in brutes is 
pervious the whole length of the umbilical cord, 
and opens into a peculiar, capacious, membranous 
bag, between the amnion and chorion, called 
allantois, containing the urine of the foetus, which 
in a calf amounts to a very conſiderable quantity. 
In the human foetus, the urachus is pervious but a 
very ſhort way, and there is no 1 found be- 
tween the chorion and the amnion, Upon which 
account the exiftence of this third * the 
allantois, in the human fœtus, is almoſt univerſally 
denied by the beſt anatomiſts. But ſome bave 
aſſerted it, and even preparations. of it have been 
ſhewn; but they have not been thought ſatisfac- 
tory, In the * treatiſe af comparative: 
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anatomy, aſcribed to a celebrated Profeſſor, the ar-I. 


E Or. 


Fe on both ſides are clearly and fairly ſtated. XXY11L. 
he author, who ſearched for it with the utmoſt — 


care in three different ſubjects along with another 


very accurate anatomiſt, informs us he never could 


find it; but modeſtly leaves the queſtion of it's 


exiſtence undecided. So that the probability ſeems 
to 9 * far | 
: the bladder in the human feetus is never 


'on the negative ſide. 


full, or even near full, of urine, it would 155 


| — nature hath ſpared the pregnant female t 


tional burthen of a full allantois, which would 


be much more incommodious in our ſpecies, than 
in quadrupeds, by contriving ſuch a ſtructure, as 
brings about a more ſparing ſecretion of urine : and 


I'meet with a conjecture concerning this matter in a 


Tate collection of obſervations by Ra sp Ee, profeſſor 
at — in Switzerland, which to me appears ingeni- 


; to wit, that in brutes the umbilical arteries 
Me much leſs than in the human ſpecies; hence the 
human fœtus ſends it's blood more expeditiouſl 
hack to the mother, and therefore there is leſs time 
allowed for the ſecretion of urine. 


': -Weobſerved that the foetus, when very finall, ap- 


pears with a large head, and a ſmall body, with- 
out legs and arms. T he head is firſt perfected; 


the thorax or breaſt next; then the abdomen ; and 


laſt of all the extremities. 


As the fœtus and egg grow in bulk, the uterus is 
diſtended; but retains the ſame, or nearly the ſame, 


abſolute thickneſs ; the blood-veſſels, which in it's 
natural contracted ſtate lay folded and rolled toge- 


ter like threads in a clue, being ſtreightened out, 
now receive blood more freely than before, and 
become of greater diameters. So that what the 


uterus loſes of thickneſs by diſtenſion, in it's mem- 
branous or cellular parts, it gains by the calarye- 
Og of ir s veſſels. 
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338 Or Fog Tus 
EBS f. Ast is graduallly more and more diſtended; tis 
NXNMII.funchm riſen ore and more out of the pelvis up 
imo che abdomen towards the colon and ſtemach, 
2add being ſtretched in every dimenſion, creates that 
»buH we ſee in: pregnancy. It's mouth indeed doth 
net appear quite ſut; but by being beſmeared by 
the mucus of the ſinuſes there, and perhaps by 
that of the veſicles that are ſeen in it's ceruixt it is, 
; or ſeems to be, defended from the air. 
The nanaral fituation. of . the foxtus: in uteto for 
»thi laſt months of geſtation (for before that: time it 
is uncertain and various) is as it were ſitting; with 
it's head and neck bent downwards and forwards ; 
it's knees drawn up to it's cheeks; it's heels lying 
back towards it's hips; and it's hands h 
down, and as embracing it's knees. But there; is 
2 great variety of poſtures of the fœetus, both be- 
fore and at the time of delivery, as is nn | 
midwifery. _ 
When tha foetus is now perfected od. LEE for 
birth, which in the human. ſpecies is commonly 
. reckoned to happen at the end of the ninth calendar 
month from conception; but I believe may be 
more accurately determined, by fixing it at the end 
of the tenth lunar month, according to VIBOII, 
| who was the beſt naturaliſt of his time; 


I 
— 


Mari longa decem tulerunt 22 menſe.. (542 


S; I fax, = Fat the . is now ripe for en it' 8 
pPoſture changes, if it hath not been changed ſome 
conſiderable time before; it's head tumbling down 

_ cowards the os uteri, with it's face towards /the os 
ſacrum; in which poſition it creates, by compreſſing 
the inteſtinum rectum of the mother, the ſame ſen- 
ſation to her, as if there was a great quantity of 

fxces there, and of conſequence brings on teneſmus; 
"and the —_ * likewiſe uneaſ! y to the 1 

i itſel 
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Atſelf, males it inch and kick ; this increaſes the L C T. 


uneaſineſs of the mother q which, when it becomes XXVII. 
tæceſſive, the uterus is ſtimulated to exert what, 


muſcular force it hath, and endeavours to rid itſelf 


aof the painful burthen. But at the fame time the 


ſtrong auxiliary force of the abdominal muſcles is 


called in; whereby the uterus is violently: preſſod 


upon, the force of the preſſure being determined 
downwards, as there is a paſſage that way, and no 
ther part of the chorion and amnion, with the 


contained water, is puſhed towards the os uteri, there 


forming a cone and ſerving to dilate it. The con- 


Vvulſive contractions of the uterus itſelf, and the ab- 
dominal muſcles, becomingextreme, the membranes, 
with the contained water, are farther urged and 
puſned. At length the membranes burſt, and the 


waters run out; this effuſſion lubricates the os uteri 


and vagina; and by repeated painful throes, fewer 


or more according to their violence, the head of the 
fœtus makes it's way through the moiſtened paſ- 
d the body eaſily — it's ſhoulders 
being little, if at al, thicker or broader than the 
with part of the umbilical cord: and there 
remain in the uterus the membranes, the placenta 
and the reſt of the cord, which are called the ſecun- 
dines or afterbirth. Theſe would ſoon follow in a 
general way, and be expelled by the efforts of na- 
ture; but commonly the placenta is looſened from 
the uterus by the midwife, and the afterbirth re- 


moved. Upon which a flooding, more or leſs, en- 
ſues; the veſſels, by which the placenta adhered to 
the uterus, being torn and broken off. 


When the afterbirth is brought away, the navel 


_ ſtring i is tied by art, and cut off; it being found 
ſafer upon the whole to do ſo, than to leave it 
uvntied. Brutes are ſaid to bite it off by inſtinct, 
and the wound ſoon heals. - After the communica- 


e the foetus and mother is cut off, the 
umbilical 
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2 lapſes, 2 is walls grow: 


| Or ur RIFE Fr Tus. 
2 veſſels ceaſe to be hollow tubes. The 
vein, having no blood co return by it, ſoon col 
together. But it re- 
mains in ſome meaſurè uſeful, as a membranous 
ligament ſupporting the liver. The arteries in 
tune ſhrink quite away, except the twigs chey 
tend off to Ge; ladder, wind: wn continue 
| Mobi an. ti MH 
ke fetus, as lagna it comes into. the open air 
breathes; and after it hath once breathed, thougm 
but a few turns, cannot ſubſiſt a moment without 
reſpiration, though it never breumhed, or could 
breathe in the womb. And if it is-excludet-withir 
it's membranes; before they burſt, ſwimming in it's 
liquor, it may ſubſiſt ſome hours ſeparated from it's 
mother without reſpiration; but if the membranes 
are broke, and the waters let out, it is quickly ſuffo- 
cCated, ik not permitted to breathe. Anatomiſts and 
phy ſiologiſts have been extremely puzzled to ſolve 
theſe difficulties, ever ſince the great Harvey pro- 
poſed them in their full ſtrength. And I think they 
have not been ſolved in a ſatisfactory manner, till 
very lately by Dr. Wav rv, in his excellent eſſay on 
vital motions ;- from which I hall give you the ſubs 
Nance of the ſolution. | ww vo 

And firſt, why doth the new 7-born child — 
that never breathed, or could breathe before? What 
makes it immediately attempt the new action? To 
anſwer this it is ſufficient to ſay, that as air alternately 
dran into, and expelled out, of the Jungs, and this 
to be repeated with a conſtancy, is in the born ani- 
mal at leaſt as neceſſary to the preſervation of life as 
fdod and drink, it is as natural to a new born child 
to breathe, as ſoon as air can be admitted, as to eat 
when it is hungry. It hath organs to reſpire with, 
a faculty of uſing them, and air at hand. Before N 
birth it could not breath, becauſe air had not ad- 
aca to it's hangs; and therefpre the pecular 
OTIS! paãſſages 
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| palſiges fot it's proper circulation were provided; LS er. 
But as it's blood was furniſned by the de, who XXV III. 
| herſelf breathed, it ſtood in no need of a pro- — 
per reſpiration, while that communication tubs 
biſted, 8 
But che foetus may hold out ſome bours after it's | 
Goproacinn from the "uterus, without breathing, if 
it's membranes are entire, and the liquor of the 
amnion is not let out; whereas, if it hath once 
breathed, it cannot be deprived of reſpiration 4 
ſingle minute without being ſuffocated. How is 
this to be accounted for? Before it hath once 
breathed; the courſe. of it's circulation continues 
the ſame it was when in the womb; that is, a 
ſmall part only of the blood paſſes through the 
lungs; the bulk of it flowing from the right divi- 
ſion of the heart, directly to the left, by the fora- 
men ovale, and ductus arterioſus. And therefore 
it may go on in the ſame channel ſome hours after 
the ſeparation of the whole fœtus from the uterus; 
and the fœtus continue alive, until it is either be- 
numbed with cold; or perhaps periſnes, for want 
of the effect, which the reſpiration of the mother . 
had upon it's blood, while it remained in utero. 1 
But when it hath fully reſpired, though but for | 
a few turns, the lungs having been expanded, it's 
blood muſt take a new route through the pulmo- 
nary artery and vein; which veſſels will therefore 
be much enlarged over all their branches, in com- | 
pariſon to what they were before. If reſpiration is g 
then hindered, the trajection of the blood through | f 
the lungs will be fopped'; and the animal muſt g 
by an accumulation of blood in the pul- 
monary veſſels : though ſurely not quite fo ſoon as | 
a grown animal would 3 in the like circum- 3 
ſtances, becauſe the private N above men- 5 
tioned are not as yet rendered mtitely uſeleſs. New 


born animals are found to live longer in an ex- 5 | 
hauſted 1 
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L z c 7. hauſted receiver, than adult ones of the fame 
— thantex. 


Immediately upon er ** boch the” roi 
and afterbirth are r the uterus, which 


before was fo enormouſly diſtended, being now 
left at liberty, contracts itſelf gradually, but 
with conſiderable force. This contraction at 
firſt adds to the flooding, by propelling the blood 
already contained in it's dilated veſſels into the 
cavity : but when the uterus becomes nearly as 
narrow as it was before impregnation, it's ſmall 
arteries, inſtead of red blood, emit a thin, green- 
iſh fetid liquor, called lochia, in Engliſh cleanſings. 
This flux continues ſome days, more or leſs, ac- 
cording to the habit of the perſon. It ſerves 
to keep the mother from fever, by the drain; 
and to hinder the uterus from being inflamed. 
And, when it ſtops too ſoon, bad ſymptoms 
enſue. I 
In the mean time, great care of the woman 
in childbed ought to be taken. Warmth, and 
a temperate humid diet, ought to be directed 3 
and reſt and moderate ſweating encouraged. 
Catching of cold is here extremely dangerous: 
many lives have been loſt thereby. Every thing 
that hurries the ſpirits ought to be carefully a- 
voided, as too early fitting up, or too long; 
and too much noiſe or diſcourſe, & And in 
E animal food, and fermented liquors, ſhould 
e allowed very ſparin gly. b 
About two or three days after delivery, wha: 
now the uterus is reſtored to it's natural fmall- 
neſs, and the lochia either are quite ſtopped, or 
flow ſparingly, the breaſts are much diſtended 
and tumefied ; the courſe of the circulation, 
which, during pregnancy, was directed in an ex- 
traordinary degree downwards to the uterus and 
the fœtus, now he turned more * 
n 
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A feyer, and often 
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cretory, become enlar 

* 2 70 one, is raiſed. i. 
ment in hands c nature to open 

e el tex! re, of the breaſts, and orce 
here there was none, or next to none 
length a copious ſerous liquid flows 
ry . tubuli, ;. to. be ſucked by the 
I is WT ſecreted liquor is. called, in Latin 
ſtrum; in Engliſh veeſtings. It is of 2 
2 and — nature, and ſerves to 
the excrementi tious meconium in the new 
xn The coloſtrum is followed by milk, 

ich is. oa that hath paſſed once, or but ſel- 


dams - thi ugh the heart 'and lungs; whoſe ro- 
Perties are well known. This aliment nature zath 
pyided for all new. born viviparous animals of 
5 Fg perfect kind, to ſupport them, till 
20 able. to ſhift for themſelves ; and till 
heir grow, by which they may tear, cut 
and comminute the food, fit to nouriſh their re- 
80 Peeies. 
We ſhall, before we conclude, take, notice of 
9250 more of the principal differences betwixt the 
tus and grown animal. 
A WY it abounds more with veſſels and 
; and hath leſs of the unorganiſed ſolid 
Alfter birth, as the child [gs daily 
. and ſtronger, the abſolute force of the 
heart increaſes, and the blood veſſels are gra- 
dually enlarg ed: hence an increaſed force of cir- 
culation is 1 „ Which, together with the 
action of the muſcles, obliterates many ſmall veſ- 
ſel by preſſing their ſides together, and ſo 
ing them into ſolid fibres. The tendinous | 
Dd parts I 
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Denies: ITE THE” 

u of muſcles mereaſe in proportion to hte 
fleſhy bellies. : Membranes are hardened into cars 
= 155 and into bones ; offification” beginning 
ferent parts at one and the ſame time, 
= * ints, as centers, towards their 
mference. The teeth lurk under the gums 
in a gelatinous form; without roots; and there 
is a twofold row of ee one under another. 

| He ns cut through the gums duri 
infancy ;, and when the. -are then,” the bebe 
row 1 The fluids of a fœtus are in 
E thinner than in the grown animal. The 
is gelatinous, and not 2 aps: or tal. 


. 
The glandular em, excepting” thoſe — 
cerned in generation, are all bi in prope 


tion to the other parts; as the brain, liver, 
neys, capſulæ atrabilares, thymus, melennovia 
ds, &c. no doubt upon the account of the 

ftnefs and diſtenſi lity of the membraries that in- 
velop them; which afterwards growing 
hinder them from increaſing in by bulk io faſt. 
The kidneys in particular, - beſides their being 
large, are, in a very young fetus, divided into 
_ different glandular portions, as beaſts ra meg al- 
ways continue to be. ; St 

The lungs of a foetus, which hath never re- 
ſpired, are collapſed, of a livid colour, and fink 
in water. But after the fœtus hath breathed, 
as the air drawn in cannot get all out of them, 
they become of a more florid colour, and ſwim 
in water. And therefore in trials for child mur- 
der, great attention is given to thę finking * 
ſwimming of the lungs, that a judgment m 
formed whether the child was Gar alive — fry 
But let it be confidered, that though the child 
hath been born dead, and therefore never breath- 


ed, yet if it is kept long, and it's lungs begin 
* a 
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to putrefy, they will become ſpe ly lighter, L x c T. 

and therefore may float. So that regard ought XXVII. 

to be had to the freſhneſs = the lungs, as Van — 
as to their ſpecific gravity. 


. Before birth, and at the time of birth, 4 2 es 


external paſſage of the ear is cloſed up with hee lien 
thin — which is a continuation of the 


epidermis. This membrane ſoon ſhrinks, and e 
vaniſhes. In the unripe fœtus the pupil is co- 
vered with a vaſcular pellicle, a continuation 
of the iris, which in the ripe foetus is quite 
gone. It 1s probable that the blindneſs of pup- 
| pies for ſome days after they are littered, and of 
other quadruped fœtuſes, is owing to this pellicle 
remaining longer than in the human ſpecies. 

Laſtly, by the deſtruction of the umbilical 
veſſels, more blood muſt be ſupplied to the lower 
-extremities, in proportion to the other parts, than 
was before. The umbilical arteries ariſe, as we 
have ſaid, from the iliacs : *:and in the human 
foetus are large. Theſe being ſhrunk, much 
more blood muſt be ſent by the other branches 
of the iliacs to the hips, thighs, legs, and feet, 
than in the foetus. Hence in a foetus the lower 
extremities are ſhort ; and in the born child grow 
daily longer and longer, in proportion to the head 

and trunk. 

This is well known to painters, * regulate 
their proportions accordingly, in drawing children 


of different ages. 
_- Amongſt the older anatomiſts, who have treated 
— tus, ARANTIUS is the firſt 


that merit ee EE. ation. Soon after him Fa- / fe arlreula 
 BRICIUS 40 AQUAPENDENTE handles this ſubject 
at large; and illuſtrates it with numerous and 
pompous figures. The immortal Harvey's book 
De Generatione Animalium, no naturaliſt ſhould 
be without. Late writers have made great t addi- | 
_ tions 
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